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JOHN R. ROMANS, 1'1°;-d 
ANIMAL AND RANGE SCIENCES DEPARTM · 
South Da1<.ota Stale University , 
Box 2170 
Brookings, South Dakota 57C 
29th Annual 
SWINE 
DAY 
Thursday, November 21, 1985 
Animal Science Arena 
South Dakota State University 
Brookings, SD 
Saluting ...... James H. Bailey and Louis Lubinus 
For 55 Years Of Dedicated Service 
Dr. James H. Bailey · Louis Lubinus 
Saluting 55. years qt. ;'dedicated service 
Dr. James H. Bailey served as 
Extension Veterinarian in South 
Dakota from 1968 to 1985. Dr. 
Bailey conducted an active 
extension program on swine 
health. He published a monthly 
newsletter for SD veterinarians, 
served ~n the NPPC task force 
on pseudorabi~s and the Pork 
Industry Handbook committee 
and was President of the 
American Association of Swine 
Practitioners. Dr. Bailey 
received the "gxtension · 
Veterinarian of th~ Ye~r" award 
in 1976 and was named SD 
Honorary Master Pork Producer 
in 1976. · For l '7 years of 
dedicated service to the 
livestock industry we salute 
our friend and colleague 
Jim Bailey. 
Louis "Louie" Lubinus for 38 
years was Extension Agricult-
ural Engineer in South Dakota. 
Louie aided swine producers 
throughout the state in plans 
for new or remodeled buildings 
and waste management. He 
conducted extension programs 
for producers, county agents, 
building material dealers and 
farmstead equipment suppliers. 
He prepared numerous extension 
fact sheets, a .Pork Industry 
Handbook circular, publication 
of the Midwest Plan Service and 
was a participant on many Swine 
Day pr6grams. Lubintis .has 
received numerous awards in 
appreciation of his devoted 
service. For 38 years of 
devoted service to South Dakota 
and the swine industry we 
salute our friend and colleague 
Louie Lubinus. 
SALUTING ... Dr. James H. Bailey and Louis Lubinus for 55 years 
of combined service to the South Dakota Swine Industry 
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SWINE DAY 
Thursday, November 21, 1985 
Animal Science Arena, SDSU 
Regtstration and Coffee 
Morning Program 
Dr. James Bailey, Retired 
Veterinarian, Presiding 
SDSU Extension 
A New Pricing Alternative for Hog Producers 
Options 
Dr. Richard Shane, Extension Economist, SDSU 
Sows and Reproductive Success - A Veterinarian's 
View 
Dr. Steve Henry, Abilene, Kansas 
Energy Needs of the Brood Sow 
Mary Hoppe and Dr. George Libal, Animal and 
Range Sciences Department, sµsu 
South Dakota Pork Producers Council Update 
Leon Reiner, Tripp, South Dakota - President 
SDPPC 
Lunch at Arena 
Served by SDSU Block and Bridle Club 
Tribute for Dedicat~d Service 
Afternoon Program 
Louis Lubinus, Retired SDSU Extension Agricultural 
Engineer, Presiding 
Cost-Effective Swine Production - The MOF Way 
Gerald Bodman, Extension Agricultural Engineer, 
University of Nebraska, Lincoln, Nebraska 
Growing Pig Health ... How Little Problems Can 
Become Big Problems 
Dr. Steve Henry, Abilene, Kansas 
Nutritional Benefits of Oats 
Dr. Rick Wahlstrom, Animal and Range Sciences 
Department, SDSU 
Adjourn 
Registration fee - $10 per person (includes lunch, coffee and 
proceedings) 
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SDSU NUTRIENT RECOMMENDATIONS FOR SWINE - 1985 
Swine Nutrition Group 
Department of Animal and Range Sciences 
SWINE 85-1 
Feed cost currently comprise about 60% of the total 
production cost for most swine producers. Thus, a good 
nutritional program is an essential part of any successful swine 
enterprise. The nutrient recommendations listed in tables 1 and 
2 should produce optimal growth and reproductive performance 
when used along with a sound management program. 
Recommendations for all of the nutrients needed b~ the pig 
will not be presented. Only nutrients having a direct impact on 
performance and (or) those that must be added to prevent a 
deficiency are listed. Nutrients not listed are usually 
available in feed ingredients or other parts of the. pig's 
environment in sufficient amounts such that supplementation is 
not necessary. Over supplementation of most nutiients is not 
advised under typical circumstances as this practice is seldom 
beneficial nutritionally or cost effective. 
SDSU SWINE STAFF: ROSS HAMILTON, GEORGE LIBAL, AND RICK WAHLSTROM 
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Table 1. Recommendations for Macro-nutrients 8 
Nutrient 
d e 
Energy ' 
Digestible, Kcal/day 
Metabolizable, Kcal/day 
Protein, %f 
Lysine, % 
Tryptophan, % 
Threonine, % 
Methionine, %g 
Calcium, % 
Phosphorus, % 
Salt, % 
a 
Growth or Production Stageb 
Prestarter Starter Grower Finisher Sows and gilt~ 
10-20 lb 20-40. lb 40-120 lb 120-220 lb Gestation Lactation 
20 
1. 15 
.18 
.70 
.50 
.80 
.70 
.25 
18 
.95 
.15 
.65 
.45 
.70 
.60 
.25 
16 
.75 
.13 
.55 
.40 
.65 
.55 
.25 
14 
.60 
. 11 
.45 
.30 
.55 
.55 
.25 
6,200 
5,800 
12 
.50 
.90 
. 80 
.50 
18,100 
17,000 
14 
.65 
.80 
.70 
.50 
Recommendations revised January, 1985. Levels indicated should optimize 
pertormance under a good herd management program. 
Assumes ad libitum feeding (full-feed) for pigs weighing from 10 to 220 lb. 
c Boars should receive 4 to 6 lb/day of a diet formulated to meet the lactation 
recommendation. More or less feed may be needed for individuals fed according to 
congition. 
Energy recommendation for growing pigs (20 to 220 lb) is not provided because 
pigs in this phase of production are fed ad libitum. 
e Daily energy recommendations obtained when gestating and lactating sows receive 
4 and 12 lb, respectively, of a corn-soybean meal diet. Additional feed may be 
needed when grains other than corn are used or for highly productive lactating sows. 
Forfbest results, feed lactating sows individually according to body condition. 
Assumes ad libitum intake for growing pigs, 4 lb/day for gestating sows and 12 
lb/day for lactating sows. Corn-soybean meal diets formulated to provide the recom-
mended level of protein should also he adequate in amino acids. When grains other 
than corn are used, diets should be formulated to provide the recommended lysine level. 
g May be methionine or methionine + cystine. 
Table 2. Recommendations for Micro-nut~ient Levels 
in One Ton of Complete Feed 
Nutrient 
Trace minerals d 
Zinc, g 
Iron, g 
Copper, g 
Manganese, g 
Iodine, mg 
Selenium, e mg 
Vitamins f 
Vitamin A, IU 
Vitamin D3, IU 
Vitamin E, IU 
Vitamin K, g 
Choline, g 
Niacin, g 
Pantothenic acid, 
Riboflavin, g 
Vitamin B 12' mg 
Biotin, mg 
a 
Growing 
10-40 lb 
100 
90 
6 
20 
140 
270 
4,000,000 
400,000 
18,500 
3 
90 
35 
g 20 
5 
25 
50 
. b 
swine 
40-220 lb 
50 
50 
5 
20 
140 
91 
2,750,000 
275,000 
14,000 
2 
20 
15 
3 
15 
Mature 
breeding 
. c swine 
100 
90 
6 
20 
140 
91 
4,000,000 
400,000 
18,500 
3 
500 
35 
20 
5 
25 
100 
Recommendation revised January, 1985. Indicated levels 
should be added to the diet as a supplement. 
b Assumes ad libitum feeding. 
c Assumes gestating and lactating sows are fed 4 and 12 lb 
per day, respectively. 
d Mineral sources should provide the mineral in a form that 
is readily available to the pig. A number of known 
interrelationships exist between minerals. Excessive amounts of 
one mineral may produce a deficiency in another mineral, thus 
increasing its requirement. 
e Selenium supplementation must comply with FDA regulations. 
f Vitamin and mineral supplements should be stored separately 
when prolonged storage times are anticipated (more than 3 
months). 
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OATS FOR GROWING-FINISHING SWINE 
R. C. Wahlstrom and G. W. Libal 
Department of Animal and Range Sciences 
SWINE 85-2 
South Dakota has the distinction of ranking first in 
production of oats by states in the United States. Thus, there 
is a considerable amount of oats available for livestock feeding 
in South Dakota. Oats is higher in fiber and lower in energy 
than other cereal grains. The amount of oats that may be in-
cluded in diets for growing-finishing swine without affecting 
performance is in the range of 20 to 50%, depending on the 
variety and quality of the oats. Research has also shown that 
pigs utilize fiber better in cold temperature than in warm 
temperatures. 
The objective of this experiment was to evaluate two levels 
of oats in diets calculated to contain 13% protein, a level 
below that recommended for growing pigs. 
(Key Words: Oats, Swine Diets, Performance, Pigs.) 
Ninety-six crossbred pigs, 48 barrows and 48 gilts, were 
allotted by weight and litter to three replications of four 
treatments within each sex group. Each pen contained four pigs. 
The composition of the experimental diets is shown in table 1. 
All diets were equal in lysine content. The experimental treat-
ments were as follows: 
1. 16% protein, corn-soy diet for 4 week then changed to 
14% protein diet. 
2. 13% protein, corn-oats-soy diet (oats 30% of diet) 
3. 13% protein, corn-oats-soy diet (oats 20~6 of diet) 
4. 13% protein, corn-soy diet 
Pigs averaged 72 lb initially and 219 lb at the termination 
of the experiment. They were housed in a slotted floor, 
enclosed confinement building with a pen space of 8 sq. ft. per 
pig. The trial was conducted during the months of February, 
March and Apri 1. 
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Table 1. Composition of Diets (%) 
16% CP 14% CP 13% CP 13% CP 13% CP 
Item Corn-soy Corn-soy 30% oats 20% oats Corn-soy 
Corn 76.77 82.47 57.72 66.74 
Oats 30.0 20.0 
Soybean meal, 44% 20.7 15.0 9.3 10.3 
Dicalcium phosphate 1.2 1.2 1.3 1.3 
Limestone . 9 . 9 . 9 .9 
Salt, ~hite . 3 . 3. . 3 . 3 
Premix b .13 .13 .13 .13 
1-lysine HCl .35 .33 
a 
Provided trace minerals, vitamins and antibiotics. 
b 
Reduced after 4 week to .15, .13 and .09% for 30% 
oats and 13% corn-soy diets, respectively with corn 
proportionally. 
84.88 
12.2 
1.3 
. 9 
. 3 
.13 
.29 
oats, 20%, 
increased 
. Growth rate, feed intake and feed efficiency data for the 
initial 28 day period, the finisher period (28 to 84 days) and 
combined periods are shown in table 2. During the initial 
period, pigs fed the 16% protein, corn-soy diet gained faster 
and more efficiently (P<.05) than those pigs fed 13% protein 
diets containing 20 or 30% oats. There was no significant 
difference in performance of pigs fed the 16 or 13% protein, 
corn-soy diets. Average daily gain was less (P<.05) for pigs 
fed the 20% oat diet than for pigs fed the 13% protein, corn-soy 
diet. It would appear that this difference is not particularly 
meaningful since pigs fed the higher level of oats (30%) gained 
.1 lb/day or 6% faster than pigs fed 20% oats. This difference 
in gain appears to be due to a greater feed intake for pigs fed 
30% oats, 4.73 lb/day, compared to 4.50 lb/day for pigs fed 20% 
oats. 
Performance during the period from 28 to 84 days (average 
weights of 122 to 219 lb) was not different among treatments for 
rate or efficiency of gains or feed intake. Thus, when the data 
were combined for the total period of 72 to 219 lb, there were 
no differences among dietary treatments. The 13% protein diets 
were adequate for pigs of this weight when supplemented with 
lysine to equal the lysine content in the 16 and 14% protein 
corn-soy diets. Including 20 or 30% oats in the 13% protein 
diets appeared to result in some compensatory performance in 
gains and efficiency during the finisher (28-84 day) period. 
5 
Table 2. 
Protein, % 
Oats, % 
ADG, lb 
ADF, lb 
F/G 
ADG, lb 
ADF, lb 
F/G 
ADG, lb 
ADF, lb 
F/G 
Effect of Level of Oats and Protein on Performancea 
16-14 
0 
1. 90b 
4. 7lb 
2.48 
1. 66 
6.72 
4.06 
1. 73 
6.12 
3.54 
!2i~1§ 
13 
30 
I.!!:§! 28 Q~Y§ 
l.75c,d 
4.73 
2.70c 
28-84 Q~Y§ -----
1. 72 
6.67 
3.86 
.QQ~Qi!!~Q..1. 0-84 Q~Y§ 
1. 73 
6.03 
3.47 
13 
20 
l.65d 
4.50 
2.74c 
1. 69 
6.46 
3.81 
1. 68 
5.82 
3.46 
13 
0 
l.82b,c 
4.67 
2.57b,c 
1. 68 
6.28 
3.73 
1. 73 
5.73 
3.32 
-------------------------------------------------·---------------
.a 
Three pens of barrows and three pens of gilts (4 pigs/pen) 
per treatment. 
b,c,d 
Means without a common superscript differ (P<.05). 
Ninety-six crossbred pigs of an initial average weight of 
72 lb were allotted to four dietary treatments to determine the 
effect of dietary protein level and oats level on growing-
finishing swine. 
During the first 28 days, pigs fed a 16% protein corn-soy 
diet gained fas~er and more efficiently than those fed diets 
containing either 20 or 30% oats. Pigs receiving a 13% corn-soy 
diet gained faster· than those fed 20% oats. However, during the 
finisher period and for the overall period there were no differ-
ences in rate of gain, feed consumption or feed efficiency among 
pigs fed the 16-14 and 13% protein corn-soy diets and those fed 
the 13% diets containing 20 or 30% oats. All diets contained 
equal amounts of lysine. 
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DAY 
EFFECT OF LEVEL OF BARLEY IN FINISHING DIETS 
ON SWINE PERFORMANCE AND CARCASS CHARACTERISTICS 
R. C. Wahlstrom, M. K. Hoppe and G. W. Libal 
Department of Animal and Range Sciences 
SWINE 85-3 
Barley continues to be a feed ingredient available to swine 
producers in South Dakota, that can be used as a substitute for 
corn. In experiments reported in the 1984 South Dakota Swine 
Day Proceedings we reported that pigs fed barley diets gained 
slower during the grower period (60 to 125 lbs) but not during 
the finisher period (125 to 220 lb). This experiment was 
designed to evaluate various levels of barley, 0 to 100% of the 
grain, in diets fed to pigs from an average of 80 to 220 lb 
market weight. 
(Key Words: Barley Level, Pigs, Performance, Carcass 
Characteristics.) 
Ninety-six crossbred pigs were allotted to four replic-
ations of six treatments. Each pen consisted of two barrows and 
two gilts. Allotment to replication was on the basis of litter 
and pig weight. Initial weights averaged 91, 83, 78 and 70 lb 
for replicates 1 through 4, respectively. Pigs were housed in a 
slotted floor, enclosed confinement building. 
The diets were formulated to be equal in lysine content. 
The grower diets contained .80% lysine and the finisher diets 
.61% lysine. Composition of the diets are shown in table 1. 
Experimental treatments varied-in corn and barley as the grain 
components as follows: 
1. 100% corn 
2. 80% corn, 20% barley 
3. 60% corn, 40% barley 
4. 40% corn, 60% barley 
5. 20% corn, 80% barley 
6. 100% barley 
The experiment, conducted during the months of December, 
January and February, was terminated by pens when pen average 
weights were approximately 220 lb. Pigs from two replicates 
were slaughtered at the South Dakota State University Abattoir. 
Dressing percentage, gastrointestinal tract weight, carcass 
backfat, pounds and percent lean and loin eye area were deter-
mined. 
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Table 1. Composition of Experimental Diets (%) 
Diet to 125 lb.a 
Ingredient 1 2 3 4 5 6 
Ground yellow corn 79.95 61. 25 46.25 31. 05 15.65 
Ground barley 15.3 30.9 46.7 62.75 79.1 
Soybean meal, 44% 21.5 20.9 20.3 19.7 19.05 18.4 
Dicalium phosphate 1. 4 1.4 1.4 1.4 1. 4 1. 35 
Limestone . 7 . 7 • 7 . 7 . 7 . 7 
Salt 
b 
. 3 . 3 . 3 . 3 . 3 0 3 
Premix .15 .15 . 15 0 15 . 15 . 15 
Diet 125 to 220 lb. 
c 
Ground yellow corn 83.8 67.55 51.1 34.3 17.3 
Ground barley 16.9 34.1 51. 5 69.2 84.3 
Soybean meal, 44% 14.0 13.35 12.6 12.0 11. 3 10.55 
Dicalcium phosphate 1. 0 1. 0 1. 0 1. 0 1. 0 1. 0 
Limestone .75 .75 .75 .75 .75 0 7 
Salt b . 3 . 3 . 3 . 3 . 3 . 3 
Premix . 15 .15 . 15 0 15 . 15 .15 
----------------------------------------------------------------
a 
Calculated to contain .8% lysine, 
phosphorus. 
b 
.65% calcium and .60% 
Supplied trace minerals, vitamins and antibiotics. 
c 
Calculated to contain .61% lysine, 
phosphorus. 
.55% calcium and .50% 
The results of the pig performance data are shown in table 
2. During the grower period, pigs fed corn as the only grain 
gained from 3 to 6% faster than those pigs fed various levels of 
barley. However, the level of barley in the diet did not have a 
consistent effect on rate of gain as pigs fed 40 or 80% barley 
as the grain gained 1.79 and 1.78 lb/day, respectively, compared 
to 1.73, 1.72 and 1.72 lb for pigs fed 20, 60 or 100% barley. 
Feed efficiency was not different among treatments. 
Similar differences in performance were noted during the 
finisher period as found in the grower period. For the combined 
grower-finisher period, pigs fed the diet with corn as the sole 
grain source gained faster (P<.05) than pigs fed 20 or 60% 
barley and non-significantly faster than those fed 40, 80 or 
100% barley, 1.77 vs 1.67, 1.67 and 1.66 lb/day, respectively. 
Feed efficiency favored the corn diet but differences among 
treatments were not statistically significant. 
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Slaughter data presented in table 3 indicates a trend for 
decreased dressing percentage when pigs were fed 80 or 100% of 
these grain as barley. The decreased dressing percentage was 
related to increased gastrointestinal tract weight of pigs fed 
these two diets. Gut weight increased linearly (P<.01) as the 
percentage of barley increased. Pigs fed 80 and 100% barley as 
the grain had significantly (P<.01) heavier gut weights than 
pigs fed 0, 20 or 40% barley as the grain portion of their diet. 
Table 2. Effect of Substitutions of Barley foraCorn on 
Performance of Growing-Finishing Swine 
Corn, % 
Barley, % 
100 
0 
ADG 1. 84 b 
ADF 5.45 
F/G 2.97 
ADG 1. 73 
b 
ADF 6.88 
F/G 4.02 
ADG 1. 77 
b 
ADF 6.43 
F/G 3.68 
80 
20 
Grower ------
1. 73 
c 
5.45 
3 .16 
Ei!!.!E!h~.r 
c 
1. 53 
6.49 
4.25 
QQ!!!~.!!!~Q 
c 
60 
40 
.urn to 
l.79b,c 
5.57 
3.12 
l__!_g§ to 
l.62b,c 
6.49 
4.05 
.urn to 
1. 58 .1.67 
b,c 
6.19 6.21 
3.91 3.74 
125 
40 
60 
1~~1 
c 
1. 72 
5.36 
3.12 
225 1!2E!l 
c 
1. 56 
6.75 
4.33 
225 1~~1 
c 
1. 61 
6.34 
3.95 
20 
0 
l.78b,c 
5.23 
2.94 
l.62b,c 
6.76 
4.17 
b c 
1.67 ' 
6.27 
3.77 
0 
100 
1. 72 
5.23 
3.04 
c 
1. 64b,c 
-7. 12 
4.36 
b c 
1. 66 ' 
6.54 
3.94 
----------------------------------------------------------------
a 
Four reps of 4 pigs each per treatment. 
b,c 
Means without a common superscript differ (P<.05). 
Ninety-six crossbred pigs averaging about 80 lb were fed 
diets containing barley substituted for corn in amounts of 0, 
20, 40, 60, 80 or 100% of the grain portion of the diet. 
There was no difference in performance of pigs fed 20 to 
100% barley as the dietary grain portion. However, pigs fed 
corn as the sole grain source tended to gain faster than those 
fed diets containing various levels of barley. Pigs fed diets 
of 80 or 100% barley had a higher gastrointestinal trait weight 
9 
at slaughter and slightly decreased dressing pe~centages than 
pigs fed 0, 20 or 40% barley. The results were not conclusive 
as to the optimum level of barley in swine diets. 
Table 3. Effect of Corn and Barley 
Levels on Carcass Characteristics 
------------------------~----------------------------~--------~-
Corn, % 
Barley, % 
No. pigs 
% Dressing, 
Gut weight, lba 
10th rib fat, in. 
Loin eye a\ea, sq. 
Lb of lean 
Percent lean 
a 
in. 
100 
0 
8 
70.2 
21. 5 
.99 
4.49. 
85.4 
53.4 
80 
20 
8 
70.9 
22.2 
1. 03 
4.34 
84.5 
52.8 
60 
40 
8 
71. 0 
19.5 
.99 
4.41 
84.9 
53.1 
40 
60 
8 
70.4 
23.6 
1. 00 
4.48 
85.4 
53.4 
2.0 
80 
8 
69.4 
25.2 
.90 
4.61 
86.7 
54.2 
0 
100 
7 
68.7 
25.3 
1. 03 
4.41 
84.3 
52.7 
Linear effect (P<.01). Zero and 20% barley different from 
80 and 100% barley, 40% barley different from 60, 80 and 100% 
barley. 
b 
Adjusted tn a 160 lb carcass basis. 
OUR GRADUATE STUDENTS: BART BORG [PHDJ, MARY HOPPE [PHDJ, AND DAVE JENSEN [MSJ 
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EFFECT OF TRYPTOPHAN SUPPLEMENTATION OF A 
LOW PROTEIN, CORN-SUNFLOWER MEAL DIET 
FOR YOUNG GROWING PIGS 
B. S. Borg, G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 85-4 
Research conducted at South Dakota State University and 
reported in the 1983·and 1984 Swine Field Day Proceedings, 
indicated that the amino acid tryptophan is limiting in a lysine 
supplemented, 12% protein, corn-sunflower meal diet fed to young 
weaned pigs. This trial was conducted to further study the 
effects of tryptophan supplementation of an amino acid forti-
fied, 12% protein, corn-sunflower meal diet and to estimate the 
dietary tryptophan requirement of the young weaned pig fed that 
diet. 
(Key Words: Start Pigs, Tryptophan Requirement, Sunflower 
Meal.) 
Ninety-six crossbred weaned pigs averaging 21.3 lb were 
allotted to six experimental treatments according to sex; weight 
and litter. There were four pigs per pen with each treatment 
being replicated four times. Pigs were housed in an environ-
mentally controlled room in the Animal Science Complex. Feed 
and water were provided ad libi tum throughout .the 28 day trial. 
Pig weights as well as feed intake data were taken weekly. 
Blood samples were obtained on day 28 for determination of serum 
urea nitrogen, calcium, phosphorus and zinc. 
I • 
The composition ·of the experimental diets is shown in table 
1. Experimental treatments were as follows: 
1. 12% C.P. sunflower meal basal plus .81% L-lysine, .22% 
L-threonine, .15% L-isoleucine and .1% DL-methionine 
2. Diet 1 plus .025% L-tryptophan 
3. Diet 1 plus .05% L-tryptophan 
14. Diet 1 plus .075% L-tryptophan 
5. Diet 1 plus .1% L-tryptophan 
6. 18% C.P. sunflower meal basal plus .6% L-lysine 
11 
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Table 1. Composition of Experimental Diets (%) 
Ingredient 
lellow corn 
Sunflower meal 
Dicalcium phosphate 
Ground limest~ne 
Salt 9 white 
Trace mineral premix 
Vitamin premix 
Aurofac - 50a 
L-lysine 
L-threonine 
L-isoleucine 
DL-methionine 
a 
Aureomycin. 
12% C.P. 
86.04 
10.20 
1.25 
.80 
.30 
.05 
.03 
.05 
.81 
.22 
.15 
.10 
18% C.P. 
68~23 
29.23 
.33 
1.18 
~30 
.05 
.03 
.05 
.60 
Performance and blood analysis data are summarized in table 
2. Average daily gain and feed intake increased quadratically 
(P<.005) as L-tryp~ophan was supplemented to the 12% protein 
basal diet. Daily gains increased up to 67% and feed consump-
tion 50% when the basal diet was supplemented with from .05 to 
.1% L-tryptophan. Average daily gain and feed consumption of 
pigs fed the 12% protein basal diet supplemented with either 
.05, .075 or .1% L-tryptophan were similar to tho~e pigs fed the 
18% protein diet. Feed efficiency increased linearly (P<.005) 
as graded levels of L-tryptophan were added to the basal diet. 
Feed/gain was significantly reduc~d when the basal diet was 
supplemented with either .05 or .075% L-tryptophan and feed 
· efficiencies for pigs fed these diets were not significantly 
different from those of pigs fed the 18% protein diet. 
Serum urea nitrogen decreased in pigs fed die~s supple-
mented with L-t~yptophan and were lowest when diets w~re supple-
mented with either .05, .075 or .1% L-tryptophan, indicating an 
improvement in the amino acid profile of the diets. Serum 
calcium was relatively constant in pigs fed the. 12% protein 
diets and was numerically highest in pigs fed the 18% protein 
diet. Serum phosphorus and zinc concentrations were higher in 
pigs fed the 12% protein diets than in pigs fed the 18% protein 
diet. 
The results of this trial and the previous trial, reported 
in the 1984 Swine Day Proceedings indicate that additions of 
tryptophan to a low protein, lysine supplemented, corn-sunflower 
meal diet will improve weanling pig performance. From these 
trials we estimate that the dietary tryptophan requirement of 
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the young weaned pig (13-45 lb) fed a low protein, amino acid 
supplemented, corn-sunflower meal diet is approximately .16%. 
Table 2. Effect of Dietary Tryptophan Levels on 
Performance of Young Weaned Pigs 
Diet 12% C.P. 18% C.P. 
Supplemental 
L-tryptophan, % 0 .025 .05 .075 . 1 0 
Dietary 
Tryptophan, % .104 .129 .154 .179 . 204· .210 
Initial wt, lb 21. 3 21. 3 b 21.3c· 21. 3 21. 4 21. 2 
Final wt, lb 37.5a 42.6 48.0 48. 4 c 47. 6c 49.3c 
Avg daily 
lbe .58a . 76 b • 96c .97c . 94C 1. ooc gain, 
Avg daily 
1. 38a 1. 74 b 2. 07c 2.08c 2. orf b 2.00C feed, lbe 
Feed/gainf 2.38a 2.30a,b 2. l 7b' c 2.14b,c 2. 21 a, 2.00C 
Serum urea nitrogen, 
7. 32 b 12.7ld mg/dlg 9.4la 5. 34C 5.46c 5. 25 c 
Serum catcium, 
mg/dl .. 8.93a 9.11 a,b 9. 60c' d 9.28b 9.42b,c 9. 76d 
Serum ph~sphorus, 
10.62a 10 . 8 7 a' b 11. 1 oa 'b 11. 2 6 b 11. 31 b c mg/dl 8. 66b 
Serum zinc, ppm .85a . 86 a . 88a . 87a .86a .57 
a, b' c, d · Means without. common superscripts differ ( P<. 05) . 
~Linear quadratic tryptophan response (P<.005). 
Linear tryptophan response (P<.005). 
~Linear (P<.005) quadratic (P<.01) tryptophan response. 
Linear tryptophan response (P<.025). 
Ninety-six crossbred weaned pigs were utilized in a 28 day 
trial conducted to estimate the dietary tryptophan requirement 
of the growing pig fed a lysine supplemented, 12% protein, corn-
sunflower meal diet. 
Daily gain, feed efficiency and feed consumption of pigs 
were improved as L-tryptophan was supplemented to the 12% pro-
tein basal diet. Serum urea nitrogen decreased in pigs fed 
diets supplemented with L-tryptophan. Serum calcium was numeri-
cally highest in pigs fed.the 18% protein diet while serum 
phosphoru~ and zinc concentrations were highest in pigs f~d the 
12% protein diets. The data suggest a dietary tryptophan 
requirement of .16% for young weaned pigs fed a 12% ·protein 
corn-sunflower meal diet. 
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EFFECT OF THREONINE SUPPLEMENTATION OF 
A LOW PROTEIN, CORN-SUNFLOWER MEAL 
DIET FOR YOUNG GROWING PIGS 
t I B. S. Borg, G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range s~.iences 
SWINE 
DAY SWINE 85-5 
I 
Of the ten essential amino acids required by swine, lysine, 
tryptophan and threonine have been reported by many researchers 
as beirig the first three limiting amino acids in cereal based 
swine diets. .Research reported in the 1984 Swine Field Day 
Proceedings suggested supplementation of threonine t:o an amino 
acid fortified, low protein, corn-sunflower meal di~t improves 
weanling pig performance. 
This trial was conducted as a continuation of the study of 
the effects of threonine supplementation Qf an amino acid forti-
fied, low protein, corn-sunflower meal diet and to estimate the 
dietary requirement of threonine of young growing pigs. 
(Key Words: Starter Pigs, Threonine Requirement, Sunflower 
Meal.) 
Ninety-six crossbred pigs weaned at approximately three to 
four weeks were allowed a two week adjustment period prior to 
the initiation of this trial during which they were fed an 18% 
protein, corn-soybean meal based diet. Following the 14 day 
adjustment period, pigs averaging 21.3 lb were allotted to six 
dietary treatments on the basis of sex, litter and w~ight. Each 
treatment was replicated four times with four pigs allotted to 
each pen. Pigs were housed in an environmentally controlled 
room located in the Animal Science Complex. Feed and water were 
provided ad libitum during the 28 day trial and pig weights and 
feed weighbacks were taken weekly. Blood sampies were obtained 
on day 28 for. serum urea nitrogen, calcium, phosphorus and zinc 
determinations. 
The composition of _the diets is shown in table 1. 
mental treatments were as follows: 
Experi-
1. 12% C.P. sunflower meal basal plus .81% L-lysine, .1% 
L-tryptophan, .2% L-isoleucine and .1% DL-methionine 
2. Diet 1 plus .07% L-threonine 
3. Diet 1 plus .14% L-threonine 
4. Diet 1 plus .21% L-threoriine 
5. Diet 1 plus .28% L-threonine 
6. 18% C.P. sunflower meal basal plus .6% L-lysine 
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Table 1. Composition of Experimental Diets (%) 
Ingredient 
Yellow corn 
Sunflower meal 
Dicalcium phosphate 
Ground limestone · 
_Salt, white 
Trace mineral premix 
. Vitamin prem~x 
Aurofac - 50 
L-lysine 
L-tryptophan 
L-isoleucine 
DL-methionine 
12% C.P. 
86.11 
10.20 
1. 25 
.80 
. 3'0 
.05 
.03 
.05 
.81 
.10 
.20 
.10 
18% C.P. 
68.23 
29.23 
.33 
1.18 
.30 
.05 
.03 
.05 
.60 
--------------------------------------------------------. . 
a 
Aureomycin. 
Performance and blood analysis data are summarized in table. 
2. Addition of . 07% increments of L-threonine (. 07, . 14, . 21, 
.28%) to the low protein, basal diet resulted in improvements in 
aver~ge daily gain, feed efficiency and serum urea nitrogen~ 
Pigs fed the 18% protein diet gained faster than pigs fed the 
unsupplemented 12% protein diet, while gains of pigs fed threo-
nine supplemented diets were intermediate and were not-statisti-
cally different from those of pigs fed either the 18 ·or 12% 
protein control diets~ Feed to gairi ratios were lower for pigs 
consuming the threonine supple~ented diets than for pigs fed-the 
unsupplemented l-0w protein diet: Feed efficiency did not differ 
among pigs fed the low protein diet supplemented with .14, .21 
or .28% L-threonine and pigs fed the 18% protein diet. Serum 
urea nitrogen decreased as L-threonine was supplemented to ~he 
low protein diet. Pigs fed diets supplemented with .14, .21 or 
.28% L-threonine had lower serum urea nitrogen than pigs on all 
other treatments. Serum calcium was lower while serum phos-
ph6ru5 and zinc were highe~ in pigs fed the 12% protein diets 
compared to pigs fed the 18% protein.diet. 
T~e results of the trial reported in the 1984 Swine Day 
Proceedings and the trial reported herein indicate supplementa-
tion of threonine to a 12% protein, corn-sunflower meal diet is 
required for pigs to exhibit maximum performance. We estimate 
the dietary threonine requirement of the young weaned pig (17 to 
45 lb) to be approximately .63%. 
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Table 2. Effect of Dietary Threonine Level~ 
on Performance of Young Weaned Pigs 
------------------~----~----------------------------------------
Diet 12% C.P. 18% C.P. 
Supplemental 
L-threonine, % 0 .07 .14 .21 .28 0 
Dietary 
Threonine, % .50 .57 .64 .71 .78 .71 
Initial wt, lb 21. 3 21. 3 21. 3 21. 3 21. 3 21. 2b 
Final wt, lb 43. 8a 45.aa,b 47. 4a, b 46.3a,b 46.la,b 48.5 
Avg daily 
lb e . aaa, b . 94 a, b . 90a,b ~ 89a,b . 9ff gain, . aoa 
Avg daily 
feed, (b 2.16 2.13 2.09 1. 96 1. 98b 2.09 
Feed/gain 2. saa 2.45b 2. 23 b, c 2 .19c 2.23 ,c 2 .15c 
Serum urea nitrogen, 
mg/dlg 13.14a 10.68c 7.63c 7. sac 7. 71 c 16. 23d 
Serum calcium, 
mg/dlf 9. 45 a, b 9.35b 9. 79a,b,cg. 92c 9. 6~bc 10. 4ld 
Serum phosphorus, 
9. 92 a, b 9.93a,b10.23a 9. 88a,b b 7. 50c mg/dle 
ppm h 
9. 46 b 
.7lb .76b Serum zinc, . 88 a . 74b . 79 a, . 5ff' 
a,b,c,d Means without a common superscript differ- (P<.05). 
~ Cubic threonine response. 
Linear, cub1c. (P<.005) quadratic (P<.05) threonine 
response. 
: Linear, quadratic, cubic threonine response (P<.005). 
Quadratic (P<.025) cubic (P<.005) threonine response. 
Ninety-six five to six week old pigs were utilized in a 28 
day trial to estimate the dietary threonine requirement of the 
young growing pig fed an amino acid fortified, 12% protein, 
corn-sunflower meal diet. 
Average daily gains were improved with supplementation of 
threonine to the basal diet and were not differen~ from the 
gains of pigs fed 18% protein diets; however, only pigs fed the 
18% protein diet gained significantly faster than pigs fed the 
unsupplemented, 12% protein diet. 
Addition of . 14, . 21 or . 28% L-threonine to the basal diet 
improved feed efficiency. · These values were similar to those of 
pigs fed the 18% protein diet. Serum urea nitrogen decreased in 
pigs fed diets coritaining supplemental L-threonine. Serum cal-
cium was lower while serum phosphorus and zinc were higher in 
pigs fed the 12% protein diets. The dietary threonine require-
ment is estimated to be ·.63%. 
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DAY 
THE EFFECT OF PROTEIN LEVEL AND AMINO 
ACID SUPPLEMENTATION OF SUNFLOWER MEAL 
DIETS FOR YOUNG PIGS 
B. S. Borg, G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 85...,-6 
Dietary protein recommendations for pigs were developed 
using corn-soybean meal diets. Diets formulated to contain less 
protein than recommended will result in reduced performance 
because of a deficiency of amino acid(s). However, more recent 
research suggests that pig performance can be maintained when 
feeding diets containing a substantially reduced protein content 
if limiting amino acids are supplemented to meet dietary 
requirements. Previous research at South Dakota State 
University has identified lysine, tryptophan and threonine as 
deficient amino acids in a 12% protein, corn-sunflower meal 
diet. The objectives of the trial repo~ted herein were to study 
the effect of protein level (12, 15, 18 and 21%) in corn-
sunflower meal diets containing all essential amino acids in 
excess of National Research Council recommendations and to 
determine the effect of glutamic acid supplementation to a low 
protein (12%) diet as a non-essential amino acid nitrogen 
source. 
(Key Words: Pigs, Protein Level, Amino Acids, Sunflower Meal, 
Glutamic Acid.) 
Ninety-six crossbred pigs, weaned at 3 to 4 weeks of age 
were allowed a 14 day adjustment period preceeding the initia-
tion of the trial. During the adjustment period, pigs were fed 
an 18% protein, corn-soybean meal diet. Following the adjust-
ment period, pigs were allotted on the basis of litter, weight 
and sex to one of six ~ietary treatments. There were four pigs 
per pen and each treatment was replicated four times. The pigs 
averaged 18.6 lb initially and were housed in an environmentally 
controlled nursery located in the Animal Science Complex. Feed 
and water were provided ad libitum during the 28 day trial. Pig 
weights and feed weighbacks were taken weekly throughout the 
trial. Blood samples were obtained on day 28 for serum urea 
nitrogen, calcium, phosphorus and zinc determination. 
17 
The composition of the diets are shown in table 1. All 
diets contained 1.0% lysine. An 18% protein, corn-soybean meal 
diet was included as a positive control. 
Table 1. Composition of Experimental Diets (%) 
Treatment 
Ingredient 1 2 3 4 5 6 
Yellow corn 85.84 79.30 77.38 68.75 59.85 71. 055 
Sunflower meal 10.30 11. 80 19.50 28.73 38.00 
Soybean-meal 26.50 
Dicalcium phosphate 1. 25 1. 25 .84 .35 1. 30 
Limestone .80 .80 .95 1.18 1. 30 .65 
Salt,. white .30 .30 .30 .30 .30 .30 
Trace mineral premix .05 .05 .05 .05 .05 .05 
Vitamin premix .03 .03 .03 .03 . 0:,1 . 03 -
Aurofac-50 a .05 .05 .05 .05 .05 .05 
L-lysine .83 .83 .70 .56 .42 .065 
L-tryptophan . 10 .10 .05 
L-threonine .20 .20 .09 
L-isoleucine .15 . 15 .02 
DL-methionine .10 .10 .04 
Glutamic acid 5.04 
a 
Aureomycin. 
Experimental treatments were: 
1. 12% C.P. sunflower meal diet plus amino . d a aci s 
2. 12% C.P. sunflower meal diet plus amino acids and glut-
amic acid to equal 15% C.P. 
3. 15% C.P. sunflower meal diet plus amino . d a aci s 
4. 18% C.P. sunflower meal diet plus .56% L-lysine 
5. 21% C.P. sunflower meal diet plus .42% L-lysine 
6. 18% C.P. soybean meal diet plus .065% L-lysine 
Performance data for the 28 day trial are summarized in 
table 2. Average daily gain and feed intake did not differ 
( P<. 05) among pigs fed the 12, 15, 18 or 21% protein corn-
sunflower meal diets or the 18% corn-soybean meal diet, treat-
ments 1, 3, 4, 5 and 6 resp~ctively. Including glutamic acid in 
a 
See Table 1 for amino acid additions. 
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the diet reduced (P<;05) feed consumption and rate of gain. 
Feed utilization was most efficient when pigs were fed the 18% 
protein soybean meal diet; however, feed/gain of these pigs was 
not different (P>.05) from pigs fed the 15% protein ·sunflower 
meal diet. More feed/gain was require~ for pigs fed the 12% 
protein diet supplemented with glutamic acid but feed efficien-
cies were not different (P>.05) from those of pigs fed the 12, 
18 or 21% protein sunflower meal diets. 
Table 2. Effect of Amino Acid Supplementation at Various 
Protein Levels on Performance of the Young Pig 
Treatment 
Protein, % 
Initial wt, lb 
Final wt, lb 
Avg daily 
gain; lb 
1 
12 
18. 50 
41. 3 
Sunflower Meal Diets 
2 a 3 4 
12+GA 15 18 
18.6 
34. 8 c 
. 58 c 
5 
21 
18. 7b 
40.3 
. 7rf 
Avg daily 
feed, lb 
Feed/gain 
1. 76° 1. 29 c 
2.15b,c 2.25° 
1. 72 b 1. 6~ 
2.11 b,c 2. l:f'C 
Serum urea nitrogen, · 
mg/dl 7.03° 10. 68 c 
Serum calcium, 
mg/dl. 10.15b,c 9.89c 
Serum phosphorus, 
0 mg/dl 10.60 
Serum ·zinc, ppm .7lb 
a 
Glutamic Acid. 
b,c,d,e,f 
9. 75 ~ 
.68 
9. 58c 15. 00 d 17. 0ae 
10.34b,c 10.50b·cl0.4a0 
8. 32 e 
. 55 c 
SBM 
Diet 
6 
18 
18.·6b 
42.9 
. 87b 
b 
L60d 
1. 86 
14.55d 
10.i2b,c 
b 
10.39b 
.74 
Means without a common superscript differ (P<.05). 
Serum urea nitrogen was lowest in pigs fed the 12% protein, 
sunflower meal diet (trt i) and increased when protein or pro-
tein equiv~lent of the diet increased. These results indicate 
the 12% protein _diet "( trt 1) was adequate in supplying dietary 
essential amino acids as well as containing an adequate supply 
of nitrogen for non-essential amino acid synthesis. Serum cal-
cium remained relatively· constant regardless ~f dietary treat-
ments. Serum phosphorus decreased with increasing dietary pro-
tein in pigs fed sunflower meal diets; however, serum phosphorus 
of pigs fed the 18% protein corn-soybean meal diet did not 
differ (P>.05) from those pigs fed the 12% protein corn-
sunflower meal diet (trt 1). Serum zinc decreased numerically 
as dietary protein increa~ed but again serum zinc concentrations 
of pigs fed the 18% protein, corn-soybean meal diet were not 
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different (P>.05) from those pigs fed the 12% protein, 
sunflower meal diet (trt 1). 
corn-
The results of this trial indicate a 12% protein, corn-
sunflower meal diet supplemented with amino acids, supplies 
sufficient nutrients to provide for growth equal to other higher 
protein sunflower meal diets. It does not however, provide 
nutrients for equivalent feed utilization to an 18% protein, 
lysine supplemented, corn-soybean meal diet. However, the diets 
were not equalized in energy content, thus the soybean meal diet 
contained more energy because of the higher fiber content of 
sunflower meal. Serum urea nitrogen measurements indicate the 
low protein, corn-sunflower meal diet contains the best amino 
acid balance of the diets us~d in this trial. 
A 28 day trial, utilizing ninety-six pigs, was conducted to 
study the effects of amino acid supplementation of low protein, 
corn-sunflower meal diets and to compare 18% protein corn-
sunflower and corn-soybean meal diets. 
There· were no differences in performance of pigs fed amino 
acid supplemented, corn-sunflower meal diets of 12, 15, 18 or 
21% protein. Adding glutamic acid to the 12% diet at a level 
that increased the dietary protein to 15% resulted in decreased 
gain and feed intake. Feed efficiency was improved when pigs 
were fed an 18% protein corn-soybean meal diet. Serum urea 
nitrogen was lowest in pigs fed the 12% protein diet. Serum 
phosphorus and zinc decreased with increasing dietary protein 
when pigs were fed corn-sunflower meal diets. 
SOW GESTATION BUILDING NORTH OF CAMPUS, WITH MANAGERS BILL HEYLENS AND MIKE KIDWILLER 
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THE EFFECT OF PEN SPACE AND VITAMIN C ADDITION 
TO THE DIET ON WEANLING PIG PERFORMA~CE 
G. W. Libal, D. A. Jensen and R~ C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 85-7 
It is assumed that there is no dietary requirement for 
vitamin C by the pig. However, recently there has been some 
indication that, under certain conditions, vitamin C or ascorbic 
acid may boost pig performance. Vitamin C is involved in 
development of the immune response. Therefore, if a requirement 
for dietary vitamin C exists, it should be demonstrated with 
pigs under stressed c~nditioris. The study reported in this 
paper is a part of a cooperative project by the NCR-89 Committee 
on Confinement Management of Swine. It is designed to evaluate 
the response of weaned pigs to a vitamin C addition to the diet 
when · placed under the stress of reduced pen space and feeder 
space. 
(Key Words: Swine, Weaned.Pigs, Pen Space, Vitamin C.) 
One h~ndred ninety-two crossbred pigs were allotted to four 
replications of four treatments when weaned at 3 to 4 weeks of 
age. Allotment was based ort age, weight and ance~try. The pigs 
were housed in the environmentally controlled nursery unit in 
the Animal Science Complex. Temperature was maintained at 80 F 
during the early part of the 4 week experiment and then reduced 
to 75 F during the second half of the experimental period. The 
experimental pens consisted of plastic or plastic coated.perfor-
ated flooring material. Each ·pen provided approximately 22.5 
sq. ft. of total space with ab-0ut 1.8 sq. ft. taken up by the 
feeder. The experimental diet (table 1) was the same for all 
treatments except for the additions of vitamin C. The experi-
mental treatments consisted of two levels of floor space (1.33 
vs 2.66 sq. ft./pig) and 0 or 6~5 ppm of vitamiri C. The four. 
treatments were as follows: 
~!QQ!: ;!l2!!£~L12!g ~!~!!~!!! c !~Y~! {EE~l 
Treatment 1 1. 33 sq. ft. 0 
Treatment 2 1. 33 sq. ft. 625 
Treatment 3 2.66 sq. ft. 0 
Treatment 4 2.66 sq. ft. 625 
The pig space differences were accomplished by changing pig 
density in the pen (16 pigs vs 8 pigs). Feeder. space per pig 
was also diff~rent as no change in number of feeders or size of 
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Table 1. Composition of Experimental Diet 
Ingredient 
Soybean meal (44%) 
Ground corn 
Dried whey 
L-lysine HCl 
Dicalcium phosphate 
Limestone 
Salt, white 
Premix a, b 
a 
Percent of Diet 
25. O· 
51. 66 
20.00 
.15 
1.10 
.76 
.25 
12.08 
Includes a trace mineral premix, ASP-250, and a 
vitamin premix. 
b 
Vitamin premix and vitamin C provided by Hoffman~ 
La-Roche, Nutley, NJ. Supplied per ton of complete 
feed: Vit A, 10,500,000 IU; Vit D 3, 1,500,000 IU; Vit 
E, 22,500,000 IU; Vit B 12 , 36 mg; Riboflavin, 7.5 g; 
Niacin, 45 g; P.A., _,,30 g; Choline, 375 g; Vit K3, 
5.4 g; Vit B1 , 1.5. g; Vit B6 , 3.0 g; .Biotin, 150. mg. 
feeder was made. Thus,. expected response in the crowded pen 
with limited feeder space was a reduction in feed intake and a 
reduction in gain. If a response to vitamin C was to be seen, 
it would be expected to be greatest in the more crowded, 
stressful conditions. 
A summary of the combined effects of pen space 'and vitamin 
C level is shown in table 2 and summaries of the main effects 
are shown in tables 3 and 4. 
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Tabl~ 2. Effect of Floor Space and Vitamin C 
on Weaned Pig Performance 
Floor space/pig 
Treatment 
1~~~ §g~ f!~ a ~~§§ §9~ f!~ a 
Control Vitamin C Control Vitamin C 
No. of pigs/pen 
No. of pigs/treatment 
Initial weight, lb 
Final weight, lb 
Avg daily gain, lb 
Avg daily feed, lb 
Feed/gain 
a 
625 ppm Vitamin C. 
16 
64 
15.5 
36.8 
.76 
1. 37 
1. 81 
16 
64 
15.5 
37.5 
.78 
1. 39 
1. 78 
8 
32 
15.5 
39.6 
.86 
1.51 
1. 77 
8 
32 
15.5 
40.5 
.89 
1. 53 
1. 71 
Pigs which were limited to 1.33 sq. ft. of pen space during 
the 28 day experimental period ate significantly less feed · and 
gained at a significantly slower rate regardless of the addition 
of vitamin C to the diet. Feed/gain differed by .05 due to pen 
space but this difference was not significant. 
Table 3. Effect of Floor Space 
on Weaned Pig Performance 
Floor Space, sq. ft. 
No. of pigs 
Initial weight, lb 
Final weight, lba 
Avg daily gain, lb~ 
Avg daily feed~ lb 
Feed/gain 
a 
P<.01. 
b 
P<. 05. 
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1. 33 
128 
15.5 
37.2 
.77 
1. 38 
1. 79 
2.66 
. 64 
15.5 
40.1 
.88 
1.52 
1. 74 
Table 4. Effect of Vitamin C on Weaned Pig Performance 
Treatment 
No. of pigs 
Initial weight, lb 
Final weight, lb 
Avg daily gain, lb 
Avg daily feed, lb 
Feed/gain 
a 
625 ppm vitamin C. 
Control 
96 
15.5 
38.2 
.81 
1.44 
1.79 
Vitamin Ca 
96 
15.5 
39.0 
.84 
1.46 
1.74 
Pig performance was not affected by the addition of vitamin 
C to the diet. The highest feed intake, greatest rate of gain 
and most efficient conversion of feed to gain was observed for 
pigs with more space and receiving vitamin C. However, almost 
all of the difference observed is a function of less crowding 
instead of the level of vitamin C. It would appear that under 
these conditions there is no advantage to adding vitamin C to 
the diets of weaned pigs. 
The effect of pen space (1.33 vs 2.66 sq. ft.) and level of 
vitamin C (O vs 625 ppm) was studied in a 4 week trial utilizing 
192 crossbred weaned pigs. Significant depression in feed 
intake and gain was observed in the more crowded environment 
regardless of the presence of vitamin C. No response in 
performance was seen due to the addition of vitamin C. 
COMPARISON OF SOW AND GILT PERFORMANCE 
AS AFFECTED BY GESTATION ENERGY INTAKE 
G. W. Libal, M. K. Hoppe and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 
DAY SWINE 85-8 
Gestation energy needs of sows include maintenance as well 
as tissue growth associated with pregnancy and fetal develop-
ment. Gilts have the additional demands of body tissue growth 
but less maintenance needs because of smaller body size. 
Differences in total daily energy needs between sows and gilts 
have not been resolved. Results of three trials conducted to 
compare energy needs for specific gestation gains for sows and 
gilts were reported last year (Swine 84-10). These results 
suggested the need for approximately 870 Kcal of additional 
metabolizable energy (ME) (.6 lb of feed) fo~ gilts with the 
desired gains of .5 lb/day for sows and .9 lb/day for gilts. 
The trial reported herein was designed to evaluate comparative 
performance of sows and gilts fed a wide range of ME levels. 
(Key Words: Gestation, Metabolizable Energy, Sows, Gilts, 
Performance.) 
Nineteen mature sows and 15 
allotted to three dietary energy 
after breeding. All~tment was 
breeding date within age groups. 
follows: 
first litter sows (gilts) were 
groups·approximately 30 days 
on the basis of weight and 
The dietary treatments were as 
Treatme~t 1 - 4500 Kcal ME/day provided by 3.2 lb of diet 
Treatment 2 - 6000 Kcal ME/day provided by 4.1 lb of diet 
Treatment 3 - 9000 Kcal ME/day provided by 6.1 lb of diet 
Sows in each treatment group were fed a different diet formu-
lated to supply 125% of all NRC minimum recommended nutrient 
levels except energy. Feeding level was controlled by individ-
ual feeding stalls. Compo~ition of the diets is shown in table 
1. 
Sows were brought into the farrowing barn at 110 days of 
gestation. Four pounds of a 14% protein lactation diet were fed 
until parturition and then the sows were allowed ad libitum feed 
consumption. Throughout the trial, sow weights were obtained, 
backfat measurements were taken and pig numbers and weights 
recorded. 
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Table 1. Composition of Experimental Diets (%) 
Treatment 
Feeding Level 
ME, Kcal/day 
Ground corn 
Soybean meal 
Dicalcium phosphate 
Limestone 
Salt, white 
Premix a 
a 
1 
3.2 
4500 
66.10 
28.80 
3.00 
1.14 
.50 
.50 
------
100.00 
2 
4.1 
6000 
79.50 
16.40 
2.20 
1. 00 
.40 
.50 
------
100.00 
3 
6.1 
9000 
93.90 
3.25 
1.10 
.95 
.30 
.50 
------
100.00 
Minerals and vitamins as well as other nutrients calculated 
to be supplied at 125% NRC recommended minimum daily levels. 
Lactation feed consumption was recorded. After weaning at 21-28 
days after parturition, days to return to estrus was also 
recorded. The trial was conducted in the summer ~onths and the 
farrowing period was late August and September. 
Table· 2 summarizes the effects of energy levels averaged, 
across sow-gilt groups ~or sow weights, backfat and lactation 
feed consumption. Gestation weight gain for the 4500 and 6000 
Kcal treatment groups was 45 and 48 lbs, respectively. The 9000 
Kcal group gained significantly more weight (77 lb) than the 
lower energy treatment groups. .These weight gains were from 
allotment post-breeding and thus do not represent total gesta-
tion gains. Sow post-farrowing and weaning weights were 
similar. However, weight loss during lactation approached sig-
nificance (P<.10) with the highest weight.loss (21 lb) occurring 
for the 9000 Kdal group which was the group which had the 
greatest gestation gain. Rebreeding weights did not differ 
statistically due to gestation energy levels. 
Backfat changes during gestation were small and nonsignifi-
cant. All groups lost backfat dciring gestation. A difference 
of 2.8 mm of backfat existed between the 6000 and 9000 Kcal 
group after lactation. At allotment the difference was 2.1 mm. 
Daily feed consumption during lactation was varied from 14.2 to 
17.2 lbs/day and was not significantly different among treatment 
groups. 
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Table 2. Comparison of Weights and Backfats of Sows 
and Gilts Due to Gestation Energy Levels 
Gestation Feeding Level, lb 
Daily Energy Consumption, ME 
No. of sows 
Allotment weight, lb 
110 day weight, lb 
Gestation weight change 
Post-farrowing weight, lb 
Weaning weight, lb 
Lactation weight change, lb 
Rebreeding weight, lb 
Allotment backfat, mm 
110 day backfat, mm 
Gestation backfat change, mm 
Weaning backfat, mm 
Lactation backfat change, mm 
Total lactation feed consumption, lb 
Daily lactation feed consumption, lb 
* P<.05. 
** P<.01. 
3.2 4.1 
4500 6000 
12 
378 
423 
45 
391 
388 
- 3 
358 
'24.0 
22.4 
- I. 6 
19.1 
- 3.3 
352 
14.7• 
9 
392 
440 
48. 
406 
395 
- 11 
373 
22.0 
22.4 
.4 
18.7 
- 3.7 
379 
17.2 
6.1 
9000 
13 
378 
455 
77 
418 
397 
- 21. 
378 
24.1 
24.9 
.8 
21. 5 
- 3.4 
340 
14.2 
** 
* 
Table ~ summarizes the same crite~ia for parity averaged 
across energy levels. Significant weight differences existed 
between sows and gilt~ and the magnitude of the differences was 
similar at all stages of the reproductive cycle. 
Gilts were significantly fatter at time of allotment but 
lost this advantage by the end of gestation. Higher fat losses 
(nonsignificant) during lactation by gilts resulted in ~imilar 
weaning backfat levels between gilts and sows." Feed consumption 
during lactation was significantly higher for sows than for 
gilts, with daily feed .levels of 17.3 and 12.5, respectively. 
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Table 3. Comparison of Weights and Backfat of Gilts and Sows 
Averaged Across Gestation Energy Treatments 
No. of sows 
Allotment weight, lb 
110 day weight, lb 
Gestation gain, lb 
Post-farrowing weight, lb 
Weaning weight, lb 
Lactation weight change; lb 
Rebreeding weight, lb 
Allotment backfat, mm 
110 day backfat, mm 
Gestation backfat change., mm 
Weaning backfat, mm 
Lactation backfat change, mm 
Total lactation feed consumption, lb 
Daily lactation feed consumption, lb 
* P<. 05. 
** P<.01. 
Gilts 
15 
346 
396 
50 
367 
345 
- 22 
326 
24.8 
23.9 
- .9 
19.9 
- 3.9 
300 
12.5 
Sows 
19 
420 
482 
62 
443 
441. 
- 2 
413 
21. 9 
22.6 
+ .3 
19.6 
- 2.9 
** 
** 
** 
** 
** 
* 
414 ** 
17.3 ** 
Tables 4 and 5 summarize the reproduction information by 
treatments and by parity. No differences in number of pigs or 
pig and litter weights at birth or at weaning were observed. 
Sows and gilts performed similarly and gestation energy level 
had little effect on pig production. Days to return to estrus 
was significantly longer (8.1 vs 4.7) for gilts compared to 
sows. However, energy level ranging from 4500 to 9000 Kcal/day 
had no effect on this parameter. 
No interactions between parity and gestation energy levels 
were 6bserved. Thus gilts and sows performed similarly when 
receiving the same energy levels. It appears that under the 
conditions of this experiment during the summer months, 4500 
Kcal of ME was sufficient for either sows or gilts. 
A total of 34 gilts and sows were used to evaluate daily ME 
levels of 4500, 6000 and 9000 Kcal during gestation. The 9000 
Kcal group gained significantly more weight during gestation and 
lost more weight during lactation than the lower energy sows. 
Backfat changes were not affected by treatment. We~ght differ-
28 
ences existed between gilts and sows and the magnitude of 
difference remained similar during the trial. Gilts were fatter 
than sows at allotment but similar to sows at the end of lacta-
tion. Lactation feed consumption was similar among treatment 
groups but sows consumed more feed than gilts. Sows returned to 
estrus sooner than did gilts. No interactions between parity 
and energy levels were observed. 
Table 4. Comparison of Farrowing Performance of 
Sows and Gilts Due to Energy Levels 
.. ----------------------------------------------------------------
Gestation Feeding Level, lb 
Daily Energy Consumption, ME 
No. of sows 
No. pigs born alive 
Litter birth weight, lb 
3.2 
4500 
12 
10.2 
33.3 
4.1 
6000 
9 
10.0 
34.9 
6.1 
9000 
13 
10.3 
35.1 
Avg pig birth weight, lb 3.28 3.56 3.43 
No. pigs weaned 8.4 8.8 9.1 
Litter weaning weight, lb 116.1 131. 4 126.2 
Avg pig weaning weight, lb 14.1 15.5 
Days to return to estrus 5.5 6.4 
Table 5. Comparison of Farrowing Performance of Sows 
and Gilts Averaged Across Gestation Energy Treatments 
Gilts Sows 
14.1 
7.3 
--------------------~-------------------------------------------
No. of sows 15 19 
No. pigs born alive 9.5 10.8 
Litter birth weight, lb 33.1 35.8 
Avg pig birth weight, lb 3.54 3.32 
No. pigs weaned 8.2 9.3 
Litter weaning weight, lb 113.1 136.1 
Avg pig weaning weight, lb 14.5 14.6 
Days to return to estrus 8.1 4.7 ** 
------------------------------------------~---------------------
** P<. 01. 
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PERFORMANCE OF FINISHING PIGS AS AFFECTED BY 
PRIOR PERFORMANCE AND THE ADDITION OF AN 
ANTIBIOTIC DURING THE FINISHING PERIOD 
G. W. ~ibal, R. C. Wahistrom and R. Hanson 
Department of Animal and Range Sciences 
SWINE 85-9 
In a study reported last year (SWINE 84-12)~ we reported 
that pigs which had grown slowly from 50 to 115 lb continued to 
grow slower to market weight than their medium or fast growing 
counterparts. It was also found that the addition of a growth 
promoting level of an antibiotic failed to increase performance 
of the slow growing pigs. The study reported herein is a repeat 
of the previous study to verify the results. 
(Key Words: Finishing Swine, Previous Growth Rate, Antibiotics, 
Aureomycin.) 
Table 1. Composition of Experimental Diet. 
Ingredient 
Ground yellow corn 
Soybean meal, 44% 
Dicalcium phos~hate 
Limestone 
Salt, white 
Premix a 
a 
% 
78.4 
18~8 
1~2 
. 9 
• 3 
.4 
Provided the following in ppm: zinc, 100; iron, 
75; copper, 7.5; manganese, 25; iodine, .175; and 
selenium, .1. Provided the following per lb of diet: 
v i tam in A , 2 0 0 0 I U ; vi tam in D , 2 0 0 I U; rib of 1 av in , 
2.25 mg; pantothenic acid, 9 mg; niacin, 12 mg; 
vitamin B 12 , 9 mcg; vitamin E, 7.5 IU and vitamin. K, 
1. 5 mg. 
Performance of 174 crossbred pigs was observed from 
approximately 40 to 120 lb. These pigs were sorted into slow 
growing, medium growing and fast growing groups. From within 
these growth outcome groups 140 pigs were allotted to three 
replications of two treatments (0 or 50 g/ton Aureomycin). All 
pigs were fed a 15% protein corn-soybean meal diet .(table 1). 
Each of the 18 pens contained 4 gilts and 4 barrows. The 
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finishing phase of the experiment (115-220 lb) was cqnducted in 
the environment-modified confinement building at the Southeast 
South Dakota Experiment Farm at Beresford, South Dakota during 
October through December. Pig weights were recorded on a 
biweekly basis. Pigs were removed from test on a pen basis when 
average pig weight within a pen reached approximately 210 lb. 
A summary of overall performance is presented in table 2 
and performance summarized by previous performance and by anti-
biotic treatment is presented in tables 3 and 4. Pigs which had 
grown slowly during the growing period gained significantly 
fastei during the finishing period. A greater gain response for 
slow growing pigs over medium and fast growing pigs was obtained 
in those groups which had received antibiotics. However, feed 
consumption and feed/gain were not affected by previous perform-
ance. Overall, no response due. to the presence of antibiotic 
was observed as summarized in table 4. All groups of pigs 
performed at a level which would limit the potential for 
improving performance with growth promoting antibiotics. 
The results of this trial are in contrast with the pre-
viously reported trial (Swine 84-12} where slow growing pigs 
continued to grow slower than their previously faster growing 
counterparts. The failure to get a response to antibiotics 
during the growing period is in agreement with the results of 
the previous trial. 
Table 2. Effect of Previous Performance and Antibiotic 
in the Diet of Pigs During the Finishing Period 
Previous growth rate 
Antibiotic 
Slow Medium 
+ ' 
Fast 
+ + 
----------------------------------------------~-----------------
No. of pigs 24 24 24 24 24 24 
Initial wt, lb 121 121 132 132 125 125 
Final wt, lb 214 214 214 219 216 211 
Avg daily gain, lb a 2.20 2.19 2.11 2.03 2.11 2.03 
Avg daily feed, lb 6 .. 63 6.55 6.57 6.28 6.42 6.19 
Feed/gain 3.03 3.00 3.12 3.09 3.05 3.07 
----------------------------------------------------------------
a 
Previously slow grow~ng pigs gained faster (P<.01) than 
previously medium or fast growing pigs. 
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Table 3. Effects of Previous Performance 
on Finishing Pig Performance 
Previous growth rate Slow Medium 
No. of pigs 48 48 
Initial wt 121 132 
Final wt 
lba 
214 217 
Avg daily gain, 2.20 2.07 
Avg daily feed, lb 6.59 6.43 
Feed/gain 3.02 3.11 
a 
Fast 
48 
125 
214 
2.07 
6.31 
3.06 
Previously slow growing pigs gained faster (P<.Ol) than 
previously medium or fast growing pigs. 
Table 4. Effects of Antibiotic 
on Finishing Pig Performance 
No. of pigs 
Initial wt, lb 
Final wt, lb 
Avg daily gain, lba 
Avg daily feed, lb 
Feed/gain 
a 
Aureomycin, 50 g/ton. 
Without Antibiotic 
72 
126 
215 
2.14 
6.54 
3.07 
With Antibiotic 
72 
126 
215 
2.08 
6.34 
3.05 
One hundred forty-four pigs were sorted by growth rate from 
40 to 120 lb into slow, medium and fast growing groups. They 
were then allotted to treatments of 0 or 50 g/ton of Aureomycin. 
During the finishing period, slow growing pigs gained signifi-
cantly faster than previously medium and fast growing pigs. No 
differences in feed intake or feed/gain was found. No 
difference in performance due to presence of antibiotics was 
observed. 
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EFFECT OF PROTEIN LEVEL, LYSINE AND OATS 
IN DIETS FOR GROWING-FINISHING PIGS 
R. C. Wahlstrom, B. S. Borg and G. W. Libal 
Department of Animal and Range Sciences 
SWINE 85-10 
Previous research has sho~n that the protein content of 
swine diets can be reduced approximately two percent if the diet 
is supplemented with lysine and if the diet is not deficient in 
other amino acids. Co~n-soybean meal diets that are reduced 
more than two percent in protein may become deficient in the 
amino acid tryptophan. Oats contains more lysine and tryptophan 
but less energy than corn. Howe~er, dietary levels of 20 to 30% 
oats have generally not affected pig performance. The 
objectives of this expeiiment were to evaluate the protein and 
lysine needs of growing-finishing pigs and to determine the 
value of oats as an amino acid source in low protein diets 
containing 20% oats as a replacement for corn. 
(Key Words: Pigs, Performance, Protein Level, Lysine Level, 
- Oats, Tryptophan.) 
Two trials were conducted, trial 1 in July, ·August and 
September and trial 2 from September through November. In each 
trial) ·48 crossbred barro~s and 48 gilts were·r~ndomly allotted 
on the basis of weight and ancestry to four treatment ·groups. 
Three replicate pens of four barrows and three pens of four 
gilts received the following dietary treatments: 
1. 16% protein, corn-soy diet, for 4 weeks, then changed 
to a 14% protein diet 
2. 14% protein, corn-soy diet 
3. 12% protein, corn-soy diet plus lysine (isolysine to 
diets in treatment 1) 
4. Diet 3 with oats substituted for corn at level of 20% 
of the diet 
Pigs were provided approximately 8 sq. ft. of pen space in 
a slotted floor, enclosed confinement building. Starting 
weights for the pigs in trial 1 averaged 92 lb and ranged from 
80 to 106 lb for the three replications while in trial. 2 the 
average initial weight was 51 lb with a range of 49 to 54 lb. 
The trials were terminated at final weights of approximately 220 
lb. Composition of the diets is shown in table 1. 
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Table 1. Composition of Experimental Diets (%) 
Item 
Corn 
Oats 
Soybean meal, 44% 
Dicalcium phosphat* 
Limestone 
Salt, white 
Premix a 
L-lysine HClb 
a 
16% CP 
Corn-soy 
76.77 
20.7 
1. 2 
.9 
. 3 
.13 
14% CP 
Corn-soy 
82.47 
15.0 
1. 2 
.9 
. 3 
.13 
12% CP 
Corn-soy 
87.68 
9.3 
1. 3 
.9 
. 3 
.13 
.39 
Provided trace minerals, vitamins and antibiotic. 
b 
Reduced 
accordingly. 
to .2% after first 4 week, corn 
.12% CP 
20% oats 
67.68 
20.0 
9.3 
1. 3 
. 9 
. 3 
.13 
.39 
adjusted 
The performance data for pigs in trial 1 are summarized in 
table 2. During the 28 day grower period, gilts receiving the 
12% protein, lysine supplemented diet or the 20% oats diet 
gain~d ~lower than gilts fed the 16 or 14~ protein diets. The. 
slower gains of these two groups resulted in barrows gaining 
significantly faster (P<.05} than gilts. Barrows also consumed 
more (P<.05) daily feed but were less (P<.01) efficient than 
gilts. Barrows fed the 16 or 14% protein diets were more 
efficient (P<.05) than barrows fed the 20% oat diet. There were 
no significant differences among treatments during the finishing 
period, however, the barrows gained 10% faster (1.77 vs. 1.61 
lb/day) than gilts. Likewise, there were no statistical differ-
ences in performance during the overall period. Barrows con-
sumed 9.7% more feed while .gaining about 8% faster than gilts. 
The results of the second trial are shown in table 3. For 
the first 28 day period, average daily gain was highest for 
barrows and gilts fed the 16% protein diet. Pigs fed the 14% 
protein diet and the 20% oat diet gained similarly but faster 
than those fed 12% protein. Pigs fed the 16% protein diet 
during this perio<i were also more efficient (P<.005) than pigs 
receiving the other three diets. Pigs fed the 12% protein diet 
with supplemental lysine gained slower and consumed less feed 
daily during the finishing period and the ~verall period than 
pigs receiving the other treatments. Weights at the beginning 
of the finisher period averaged 90 to 100 lb. Barrows also 
consumed more feed and gained faster than gilts during the 
finishing and overall periods. 
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The difference in the results of the two trials .may have 
been due to the difference in the initial weights of pigs. The 
lighter pigs require a higher protein diet and thus performance 
was affected more in trial 2 when the lower protein diets were 
fed. The poorer performance of pigs fed the 12% protein diet 
supplemented with lysine (trial 2) compared to pigs fed this 
diet with 20% oats substituted for corn, suggest that the 12% 
diet may have been deficient in tryptophan. Oats is a good 
source of tryptophan and by ~hemical analysis this · diet con-
tained .12% tryptophan while the 12% protein corn-soy diet 
contained only .10% tryptophan. 
One hundred ninety-two crossbred pigs averaging 92 lb 
(trial 1) and 51 lb (trial 2) were used to study the effect of 
prot~in and lysine levels and oats in diets for growing-finish-
ing pigs. Dietary treatments were: (1) 16% protein for 28 days. 
then 14%; (2) 14% protein; (3) 12% protein plus lysine to equ~l 
levels in treatment 1 and (4) diet 3 with 20% oats replacing 
corn. 
Performance of barrows averaging 92 lbs initially did not 
differ among treatments during any of the periods. However, 
during the initial 28 day period, gilts fed the 16 or 14% pro-
tein diets gained faster than those fed the 12% protein diets. 
Pigs with an initial weight of 51 lb. fed a 16% protein diet 
gained faster and more efficiently during the initial 28 day 
period than pigs fed all other .treatments. For the finisher and 
overall period, performance was similar for pigs fed the 16-14, 
14 and 12% protein diet containing 20% oats and a~erage daily 
gain and daily feed were greater for these pigs than pigs fed 
the 12% protein, lysine supplemented diet. 
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Table 2. Performance of Pigs by Periods, Trial la 
Treatmentb l 
~~!:!:.Q~~ 
2 3 4 l 4 
Qr.Q~~r .Gm !!!!.X!l 
ADG, lb c 1. 78 1. 76 1. 76 1. 72 1. 76 1. 77d l.60e 1. 56e 
ADF, lb c 5.24 5.33 5.53 5.70 4.99e 5. 27d 4.90e 4. 5ge 
F/Gf 2.95d 3.02d · 3. 13d,c 3.33c 2.83 2.96 3.06 2.94 
~!!!!~h~!: 
ADG, lb 1. 81 1. 76 1. 78 1. 74 1.54 1. 67 i.59 1. 63 
ADF, lb 6.85 6.74 6.70 7.12 6.22 6.29 6.18 6.19 
F/G 3.80 3.83 3.77 4.12 4.03 3.75 3.89 3.79 
Qy~r!!!! 
ADG, lb 1. 79 1. 76 1. 78 1. 73 1. 62 1. 71 1. 59 1. 60 
ADF, lb 6.25 6.23 6.28 6.61 5.80 5.93 5.75 5.65 
F/G 3.49 3.55 3.54 3.84 3.58 3.46 3.62 3.52 
----------------------------------------------------------------
a 
Each value is an avg of 3 reps of 4 pigs each, avg initial 
wt, 92 lb. 
b 
Protein, % of diets was 16-14, 14, 12 + Lysine. and 12 (20% 
oats) for treatments 1, 2, 3 and 4, respectively. 
c 
Barrows differ from gilts (P<.05). 
d,e 
Means without a common superscript differ (P<.05). 
f 
Barrows differ from gilts (P<.Ol); 
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Table 3. Performance of Pigs by Periods, Triai 2a 
Trea tmen th 1 
~!!!:!:Q~§ 
2 3 4 1 
·g_!_!!§ 
2 3 4 
g!Q~~! _(_g~ Q!!:r§l 
ADG, lb c 1. 74 1. 69 1.40 1. 58 1. 70 1. 54 1.44 1. 58 
ADF, lb 4.52 5.05 4.16 4.92 4.68 4.50 4.46 4.65 
F/Ga 2.60 2.99 2.97 3.12 2.76 2.92 3.10 2.93 
Eini~h~r 
ADG, lb e 1. 88 1. 97 1. 75 1. 93 1. 81 1. 70 1. 57 1. 75 
ADF, lb f 7.45 7.63 6.40 7.41 6.37 6.12 5.82 6.21 
F/G 3.95 3.87 3.66 3.85 3.52 3.59 3. 71 - 3.56 
Qy~r!!l! 
ADG, lb g 1. 81 1. 83 1.58 1. 75 1. 76 1. 62 1.50 1. 67 
ADF, lb g 6~05 6.33 5.31 6.16 5.57 5.35 5.16 5.47 
. F/G 3.33 3.46 3.36 3.52 3.17 3.30 3.44 3.28 
----------------------------------------------------------------
a 
Each value is an avg of 3 reps of 4 pigs each, avg initial 
wt, 51 lb. 
b 
Protein, % of diets was 16-14, 14, 12 + Lysine and 12 (20% 
oats) for treatments 1, 2, 3 and 4, respectively. 
C· 
Orthogonal comparisons of. treatments (barrow and gilts 
combined) 16-14 differs from 14 (P<.05) from 12-Ly (P<.005) from 
12-oats (P<.01); 14 and 12-oats differ from 12-Ly (P<.005). 
d 
16-14 differs from all treatments (P<.005). 
e 
Barrows differ from gi 1 ts ( P<. 005); 16-14, 14 and 12-oats 
differ from 12-Ly (P<.005). 
f 
Barrows differ from gilts (P<.005); 12-Ly differs from 16-
14 and 14 (P<.Ol) and 12-oats (P<.025). 
g 
Barrows differ from gilts (P<.005); 16-14, 14 and 12-oats 
differ from,12-Ly (P<.005). 
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SWINE 
DAY 
RESPONSE OF FINISHING PIGS WITH DIFFERENT RATES OF 
PRIOR PERFORMANCE TO ANTIMICROBIALS FED 
AT GROWTH PROMOTING OR THERAPEUTIC LEVELS 
C. R. Hamilton, G. W. Libal, R. C. Wahlstrom, 
R. Hansen and B. Heylens 
Department of Animal and Range Scienc~s 
SWINE 85-11 
Previous work conducted at· this station has involved 
sorting pigs according to prior performance during the grower 
period into uniform groups for the finishing period. Results of 
these studies suggest that pigs having slow previous growth 
rates continued to grow more slowly than pigs with fast or 
intermediate prior growth rates. Further, the use of growth 
promoting levels of antimicrobials appeared to stimulate the 
performance of pigs having fast and intermediate growth rates 
without a similar improvement in the performance of slow growing 
pigs. Therapeutic levels of antimicrobials were observed to 
improve average daily gains in a study utilizing slow growing 
pigs. Thus, the present study was conducted to determine if the 
. response to antimicrobials is affected by previous performance 
and if growth-promoting and therapeutic levels of antimicrobials 
ellicit different responses in finishing pigs. 
(Key Words: Finishing Swine, Prior Performance, Antimicrobials.) 
Pig performance was monitored during the grower period from 
about 50 to 102 lb. Pigs were indexed according to weight per 
day of age and placed into ~ither the fast or slow growing 
group, except for an intermediate group (12%) that was elimin-
ated from the experiment. Within each performance group, pigs 
were allotted to seven replications of three dietary treatments 
according to weight, sex and ancestry. Four replications of 
four pigs per pen (96 head) remained at the SDSU Swine Unit in. 
Brookings and three replications of five pigs per pen (90 head) 
were transported to the Southeast South Dakota Experiment Farm 
at Beresford. 
Dietary treatments other than the basal diet (table 1) were 
produced by additions to the basal diet of either 40 gm/ton 
tylan or 100 gm/ton tylan plus 100 gm/ton sulfamethazine for 28 
days followed by 40 gm/ton tylan for the'remainder of the study. 
Additions of 40 gm/ton tylan constitutes a growth promoting 
level while 100 gm/ton tylan in combination with 100 gm/ton 
sulfamethazine are therapeutic levels. The resulting combina-
tion of two previous growth rates and three antimicrobial levels 
produced a 2x3 factorial arrangement. 
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Table 1. Composition of B~sal Di~ta 
----------~~~--------~--------~-----~--------------------
Ingredient 
Ground corn·· 
Soybean meal,. 44% 
Dicalcium phosphate 
·Limestone · 
Salt,· ~bite 
Premix ,c . 
.Percentage of diet 
78.4 
18.8 
l.2 
.9 
• 3 
.4 
. . ---------------------------------------------------------· 
a 
Provided ~n average of 14.8% c~ude protein for the 
12 samples analyzed. 
b 
Provided the following in ppm: zinc, 100; irori, 75; 
copper, 7.5; manga·nese, 25; iodine, .175; and selenium .1. 
Provided the followirig~er lb of diet: vitamin A, 2000 
·ru; vitamin· D, 200 IU; riboflavin, 2. 25 mg; pantothenic 
acid, 9 mg; ~iacin,·12 mg; vitamin Biz, 9 mcg; vitamin E, 
7.5 IU and vitamin K, 1.5 mg. 
c 
Dietary treatments produced by the addition of 40 
gm/ton tylan or 100 gm/ton tylan + 100 g/ton sulfa-
methazine for 4 _weeks followed by 40 gm/ton tylan. 
Pig weights were reco_rded biweekly and feed . consumption 
measured e~ery 28 days. Pigs were removed from the experiment 
at pen average weight~ of about 210 lb. The study_ reported 
herein was conducted during th~ summer of 1985. · 
. . 
There were no significant interactions detected in this 
study. Therefore, o_nly the ·prior performance and level of 
antimicrobi~l · main effect~ are presented. .The· effects of pre-
vious gr~wth rate ~ri the performance of pigs during the finisher 
period summarized across. antimicrobial treatm_ents are shown in 
table. 2. Pigs having slow_·or fast previous ~rowth rates had 
similar levels of performance during the initial 2_8 day period.-
However~: pigs· with pr~-viously ·slow gro.wth rates grew signifi-:-
. cantly s_lower and less efficiently than the previousl.y fast 
growing . pigs for the remainder of the finisher period a~d over-
·. all. Feed consumption was similar for both prior performance 
_groups. 
·""'-
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Table 2. Summary of the P~rformance of Pigs With 
Different Previous Growth Rates 
Previous growth rate 
Item Slow Fast 
No. of pigs 93 93 
Avg initial weight, lb 91 113 
Avg final weight, lb 211 216 
Initial 28 days a 
Avg daily gain, lb 1. 73 1. 82 
Avg daily feed, lb 4.94 5.28 
Feed/gain 2.89 2.91 
Day 29 to 210 lb 
Avg daily gain, lb b 1. 76 2.02 
Avg daily feed, lb 6.86 7.17 
Feed/gain b 3.93 3.58 
Combined performance 
Avg daily gain,· lb b 1. 75 1. 90 
Avg daily feed, lb 6.07 6.17 
Feed/gain b 3.49 3.25 
a 
Prior performance had no affect (P>.10) on pig performance 
during this period. 
b 
Previously slow growing pigs continued to grow ·at a slower 
(P<.01) and less efficient (P<.01) rate than previously fa~t 
gaining pigs. 
The response of pigs to antimicrobials in the diet are 
summarized acro~s prior performance groups in table 3. For the 
initial 28 day period, pig performance was not affected by 
dietary treatment. ·However, pigs fed 40 g/ton tylaD utilized 
feed more (P<.05) effi6iently than pigs .in either of the other 
two treatment groups from day 29 of the study to average weights 
of about ·210 lb. Similar results were observed for the overall 
finisher period. Pigs fed an antimicrobial at growth promoting 
levels required significantly less feed pei unit of gain· than 
those fed antimicrobials at a therapeutic level for 28 days, 
while pigs fed the basal diet without antimicrobials were int~r­
mediate. Neither daily gains nor daily feed intake were signif-
icantly ~ffected 6y level of antimicrobial i~ the diet, although 
pigs fed 40 g/ton tylan tended to gain faster and consume less 
feed than pigs in the other t~eatment groups. 
40 
Table 3. Summary of the Performance of Pigs ' 
Fed Different Antimicrobial Levels 
Antimicrobial level 
Item Basal Sub therapeutic a Therapeutic6 
No. of pigs 62 62 62 
Avg initial wt, lb 102 102 102 
Avg final wt, lb 213 215 212 
Initial 28 days c 
Avg daily gain, lb 1. 79 1. 82 1. 72 
Avg daily feed, lb 5.05 5.16 5.13 
Feed/gain 2.84 2.84 3.01 
Day 29 to 210 lb 
Avg daily gain, lb 1. 85 1..93 1. 88 
Avg daily feed, lb 7. 01 e 6. 79d 7.25 
Feed/gain, 3.83 3.53 3.90e 
Overall performance 
Avg daily gain, lb 1. 81 1. 87 1. 80 
Avg daily feed, lb 6. 09 d 6. Old 6.25 
Feed/gain 3. 38 'e 3.22 3. 50e 
a 
40 gm/ton tylan. 
b 
100 gm/ton tylan + 100 gm/ton sulfamethazine for 28 days 
followed with 40 gm/ton tylan to market weight. 
c 
No antibiotic response (P>.10) during this period. 
d,e 
Means in the same row without a common superscript differ 
(P<.05). 
\. 
The results of this study support previous conclusions th~t 
pigs with slow growth rates for the grower period will continue 
to grow at a slower rate than their fast growing contemporaries. 
However, the average growth rate of 1.75 lb/day observed for the 
slow growing group in the present study is very similar to 
industry averages for finisher pigs. The ability of slow 
growing pigs to attain near average daily gains when fed in the 
same pen with their fast growing contemporaries has yet to be 
evaluated experimentally. The lack of a response to thetapeutic 
_levels of antimicrobials in the slow growing group was surpris-
ing in view of previous results. However, the level of perform-
. -ance observed for the slow growing group and the mild environ-
mental conditions experienced during the experimental period may 
have: produced. the inconsistent response obtained to dietary 
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antimicrobials. The slight reduction in performance obtained 
from the use of therapeutic levels of tylan and sulfamethazine 
in this study remains unexplained. 
One hundred eighty-six pigs averaging about 102 lb were 
ranked according to weight per day of age and placed into a slow 
or fast growing group~ Performance groups were further 
subdivided into three dietary treatments. Each performance 
group dietary treatment combination was replicated seven times. 
All pigs were fed a 14.8% protein corn-soybean meal diet with 
either 0, 40 g/ton tylan or 100 g/ton tylan + 100 g/ton sulfa-
methazine for 28 days followed with 40 g/ton tylan as the 
dietary treatments. Pigs were fed to pen average weights of 
about 210 lb. Previously slow growing pigs continued to grow 
slower (P<.Ol) and less (P<.01) efficiently than pigs with fast 
previous rates of growth. The addition of a growth promoting 
level of an antimicrobial (40 g/ton tylan) improved (P<.05) feed 
efficiency but had no affect on rate of gain or ·feed intake. 
Antimicrobials· added at therapeutic levels for 28 days did. not 
improve pig performance. Prior performance did not affect the 
response to growth promoting or therapeutic levels of antimicro-
bials in the feed. 
NURSERY FACILITY IN ARS COMPLEX 
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INFLUENCE OF GESTATION ENERGY ON 
LARGE WHITE x.LANDRACE SOW PRODUCTIVITY 
M. K. Hoppe, G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 85-12 
Production remains extremely important in our swine 
industry today. In the past 5-10 years, there has been an 
increase in the usage of white breeds in swine herds. The white 
or mother breeds are noted for their increased productivity; 
however, a question has stirred as to the feeding regime of 
~hese productive females. This question is important as feed 
costs are the major p9rtion of operating expenses for the hog 
producers. Little controlled research has been conducted in the 
United States to establish the caloric intake req~irement of the 
white sows during gestation. The National Research Council 
(NRC, 1979) lists· the energy requirement of the bred sow and 
gilt as 6.1 Meal of. digestible energy (DE) or 5.8 Meal of meta-
bolizable energy (ME) daily. This recommendation is largely 
based on research with traditional 3-way crossbred sows. Great 
Britain swine researchers in the 1960's and United States 
researchers Frobish and workers (1966) were the last to evaluate 
the effect of gestation energy on strictly white sows. To help 
answer the current concerns of white sow nutrition, this 
research project was de~ign~d to study the influence of gesta-
tion energy on Large White x Landrace sow productivity. 
(Key Words: Sow, Gestation, Metabolizable Energy.) 
Two herds (replications) totaling sixty-four Large White x 
Landrace first litter sows were randomly allotted to two treat-
ment groups stratified. by genetic background, pre~breeding 
weight and breeding date. The treatments were based on two 
gestation rations supplying metabolizable energy levels of 
approximately 6.0 or 9.0 Meal daily. The composition of the 
.~xperimental diets is shown in table L. The 6.0 Meal diet was 
~ed at 4.1 lb daily-actually supplying 5.88 Meal of ME as cal-
culated from NRC (1979) feedstuff energy values. The 9.0 Meal 
diet was fed at 6.1 lb daily calculated to actually contain 8.97 
Meal of ME according to NRC (1979) feedstuff energy values. 
Sows were fed once a day in individual feeding stalls. Water 
was available ad libitum .. The sows remained in the study and on 
their respective g~station diet four parities if they farrowed, 
rebred and conceived successfully. These strict criteria were 
followed tfr.accurately study the effect of· gestation energy on 
sow longe.vi ty. 
·. :- .:·. - .' :-
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Table 1. Composition of Experimental Diets (%) 
6.0 Meal 9.0 Meal L~~tation Dietb 
Gestation Dieta 
Ingredient 
Ground corn 79.5 
Soybean meal, · 44% 16.4 
Ground beet pulp 
Dicalcium phosphate 2.2 
Ground limestone 1. 0 
Vit.-TM premix c d • 5 
Antibiotic, Vit.-TM . c, premix 
Salt, white .4 
-----
100.0 
Feeding rate, lb e 4.1 
a 
Provided 270.6 g of protein, 
of phosphorus daily. 
b 
93.9 69.6 
3.25 i.6.1 
10.0 
1.1 2.55 
. 95 .75 
. 5 
. 5 
.3 . 5 
----- -----
100.0 100.0 
6.1 Ad libitum 
16.8 g of calcium and 13.4 g 
From day 110 of gestation, all gilts and sows were fed 4.0 
lb of the lactation diet daily. Ad libitum feed consumption was 
allowed post-farrowing and protein, calcium and phosphorus were 
supplied at 125% of NRC provided feed consumption was 10 lb/day. 
c 
NRC. 
d 
e 
Vitamins and minerals were supplied at a minimum of 125% of 
Neoterramycin was added at 66 gm/T. 
Gilts and sows were fed the indicated amounts from breeding 
until the !10th day of gestation. 
First litter sows were allowed access to a self feeder two 
weeks prior to breeding as a flushing period. Post-weaning sows 
were fed 5.0 lb of the 6.0 Meal diet daily. All sows were 
injected prebreeding with ivermectin and re-treated a year 
later. They were also injected with a parvo-lepto bacterin at 
approximately three weeks prior to breeding. The breeding season 
was restricted to three weeks post-weaning. Sows were hand 
mated two times a day to unrelated Large White boars for as many 
services as possible. A boar was then left with serviced 
females until the end of the three week breeding period. 
Gestation housing was concrete floored indoor pens with 
connecting outside concrete-floored pens. Inside pens were 
straw bedded according to season demand. The females were moved 
into the farrowing barn on the llOth day of gestation and were 
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assigned to concrete floored farrowing crates or pens. 
Farrowing crate' or pen .allotments were equally balanced between 
the two gestation treatments. 
The lactation diet was fed at the rate of 4.0 lb daily from 
the llOth day of gestation to parturation. Following farrowing, 
the lactation diet was provided ad libitum. At parturation, 
number of pigs born alive, stillborn and mummified fetuses, as 
well as total litter and pig weights were recorded. Routine 
litter management also includ~d clipping of needle teeth, dock-
ing of tails~ ear nritch identification and an im injection of 
iron dextran. Boar pigs were castrated at 14 days of age. 
Number of pigs, total litter and pig weights were also recorded 
at weaning.· Pigs were weaned at three-four weeks of age. The 
oldest litter was weaned at 28 days of age and the litters down 
to 22 days of age were also weaned. Sow weights were taken at 
prebreeding, 110 days of gestation, post-farrowing, weaning and 
rebreeding. · Ultrasonic backfat measurements of sows were taken 
at prebreeding, 110 days of gestation and weaning. 
After an eschericha coli scour and TGE outbreak during herd 
two's first parity, all sows were given a routine escherichia 
coli b~cterin injection three weeks prior to farrowing. 
The number of experimental observations by herd~ parity and 
treatment are shown in table 2. The largest percentage of sows 
were removed from· herd two after parity one due to sows· being 
slow to return to estrus and not conceiving attributed to a TGE 
outbreak during the farrowing session. The number ~f farrowings 
for the four parities totaled 164 with 83 and ~l farrowings for 
the 6 Meal and 9 Meal groups, respectively. 
Table 2. · Number of Experimental Obser~ationsa 
Gestation Treatment Totals 
Over-
6. 0 · Mcal 9.0 Meal Treatment Parity adl 
Parity Herd 1 Herd 2 Herd 1 Herd 2 6.0 Meal 9.0 Meal 
1 18 14 19 13 32 32 64 
2 15 8 14 8 23 22 45 
3- 9 8 10 6 17 16 33 
~ 6· 5 7 4 11 11 22 
----------Combined 83 81 164 
a 
Sows remained in the study only if they rebred within three· 
weeks postweaning, conceived and ~arrowed successfully .. ;· 
·· ... 
. . . 
The particular gestation months involved are pariitioned by 
heid and parity in table 3. The weather was fairly typical of 
South Dakota during the respective seasons except December of 
'83. The temperature was below zero for two weeks straight. 
Herd 1 was in the last month of gestation and Herd 2 was being 
bred during this time. The sows did not receive any additional 
energy source during the persistent sub-zero weather. 
Table 3. Gestation Months Involved by Herd and ~arity 
Herd 1 Herd 2 
' . . . ----------------------------------------------------------------
Parity 1 
2 
3 
4 
September 83-January 84 
Febru~ry 84-June 84 
July 84-November 84 
December 84-March 85 
December 83 - March 84 
April 84-August 84 
September 84-January 85 
Feburary 85-June 85 · 
Pigs were weaned from 22-28 days of age. Table 4 shows the 
days of lactation for the two treatments and the appropriate 
parity. The ·average days of lactation in parity one were low 
becaus~ of the loss of young litters due to the E. coli, TGE. 
outbreak occurring in the middle of the farrowing session. For 
all parities, days of lactation did not differ statistically 
between treatment groups. 
Table 4. Average Days of Lactation 
g~~1~1iQ~ Ir~~1~~~1 
Parity 6.0 Meal 9.0 Meal 
1 21.8 23.1 
2 24.2 25.1 
3 23.8 25.2 
4 25.5 26.0 
Combined 23.8 24.9 
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Table 5. Parity 1 Sow and Pig Production Data 
g~!!~!iQD 1£~~!~~~! 
6.0 Meal 9.0 Meal· 
---------------------------------------------------~------------
No. of sows 
Gestation weights: 
Breeding, lb 
·110-day, lb 
Gestation weight gain, lb * 
Lactation Weights: 
Post-farrowing, lb 
Weaning, lb 8 · 
Lactation weight change, lb 
Gestation backfats: 
·Breeding, in. 
110-day, in.·** 
Gestation backfat change, in. ** 
Lactation backfats: 
Weaning, in~ 8 ** 
Lactation backfat change, in. 
Total lactation 
Feed consumption8 ** 
No. of litters 
No. born alive/litter 
No. of stillbirths/litter 
No. of mummies/litter 
Total litter birth wt., lb 
Avg pig birth wt., lb 
No. alive at weaning/litter 
Total litter weaning wt., lb 8 * 
Avg pig weaning wt., lb 8 
a .. 
~Q~ !!!!!:!! 
32 
271. 3 
365.0 
93.7 
330.4 
325.8 
- 4.6 
1.16 
. 87 
- .29 
. 80 
.07 
322.5 
. ~ig 
32 
10.0 
.58 
.00 
28.2 
2.86 
7.5 
106.9 
12.1 
~~!~ 
32 
269.7 
378.4 
108.7 
340.1 
342.1 
2.0 
1.14 
1. 00 
- .14 
.94 
- ·. 06 
279.2 
32 
9.7 
.78 
.09 
28.4 
2.93 
6.9 
91.5 
12 .. 0 
Weights and backfat are adjusted to a constant day of 
lactation. 
* P<.05. 
** P<.01. 
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Data for parity 1 is summarized in table 5. Gestation 
treatment did not affect 110 day sow weights; however, the 9 
Meal sows tended to be heavier at 110 days of gestation and 
gained more (P<.05) weight over the gestation period. The 
additional energy also significantly affected backfat change 
during gestation. The 9 Meal sows lost .14 inches while the 6 
Meal sows lost .29 inches. The extreme cold weather during 
December of '83 contributed to the backfat losses of both treat-
ment groups. The 9 Meal sows were more highly conditioned 
(P<.01) by the llOth day of gestation and remained in higher 
condition through weaning. Lactation weight and backfat 
measurement changes were not affected by gestation treatment. 
The lactation weight change is not typical due to herd 2's sows 
being affected by the TGE outbreak. 
The 6 Meal sows consumed 322.5 lbs of feed during lactation 
compared to 279.2 lbs for the 9 Meal sows which ditfered signif-
icantly between treatments. Gestation treatment did not affect 
number of pigs born alive, stillbirths and mummies per litter 
or litters and average pig birth weights. Total litter weights 
at weaning were significantly heavier for the 6 Meal sows. The 
6 ~cal group weaned an average of 7.5 pigs per litter averaging 
12.1 lb and similarly the 9 Meal group weaned on the average 6.9 
pigs per litter averaging 12.0 lbs. The low means after birth 
are because of the loss of pigs due to E. coli scours and TGE. 
The data for parity 2 is summarized in table 6. Breeding 
weights did not differ statistically between treatments; how-
ever, at 110 days of lactation the 9 Meal sows were heavier 
(P<.05) than the 6 Meal sows~ The gestation weight gain was 
also significantly greater for the 9 Meal group than· the 6 Meal 
group (128.3 vs 108.2 lb, respectively). Lactation weights 
taken post farrowing and weaning did not differ statistically 
between treatments; however, the 6 Meal sows gained weight 
during lactation while the 9 Meal sows lost weight, a signifi-
cant difference in lactation weight change. 
Sow backfat measurements were greater (P<.01) for the 9 
Meal sows than the 6 Meal sows at the onset of parity 2. This 
significant difference remained between treatments at 110 days 
of gestation and weaning. The 9 Meal sows gained more (P<.01) 
condition during gestation; however, they lost more (P<.01) 
condition during lactation than did the 6 Meal sows. The addi-
tional energy during gestation increased the sow's weight and 
fat condition but during the period of needed efficient energy 
utilization the 9 Meal sows lost weight and condition. Also, 
during lactation, the 9 Meal sows consumed 62.7 lb. less . feed 
than the 6 Meal sows. Pig data parameters at birth and weaning 
were not affected by gestation treatment. Treatment means for 
number of pigs born alive were 10.6 and 10.8, for litter birth 
weight were 32.8 and 35.2 lb, Ior average pig birth weight were 
3.19 and 3.32 lb for number weaned were 9.5 and 9.7, for litter 
weaning weight were 139.0 and 136.2 lb and for average pig 
weaning _weight were 15.2 and 14.4 lb for 6 Meal and 9 Meal· 
treatments, respectively. 
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Table 6. Parity 2 Sow and Pig Production Data 
No. of sows · 
Gestation weights: 
Breeding, lb 
110-day, lb* 
Gestation weight gain, lb * 
Lactation Weights: 
Post-farrowing, lb 
Weaning, lb a 
Lactation w~ight change, lb** 
Gestation backfats: 
Weaning (parity 1), in.a** 
110-day, in. ** 
Gestation backfat change, in. **· 
Lactation backfats: 
Weaning, in.a** 
Lactation backfat change, in. 
Total lactation 
Feed consumptiona** 
No. of litters 
No. born alive/litter 
No. of stillbirths/litter 
No. of mummies/litter 
Total litter birth wt.; lb 
Avg pig birth wt., lb 
No. alive at weaning/litter 
Total litter weaning wt., lba 
Avg pig weaning wt., lba 
' 
g~~t~tiQn I~~~tm~nt 
6.0 Meal 9.0 Meal 
23 
308.0 
416.2 
108.2 
377.5 
381. 5 
4.0 
.79 
.84 
.05 
.81 
- .03 
369.4 
23 
10.6 
.35 
.13 
32.8 
3.19 
9.5 
139.0 
15. 2. 
22 
316.8 
444.8 
128.3 
393.l 
378.2 
- 14.9 
.94 
1.14 
.20 
1. 03 
- . 11 
306. 7 . 
2\2 
10.8 
.59 
.00 
35.2 
3.32 
9.7 
136.2 
14.4 
----------------------------------------------------------------
·a 
Weights and backfat are adjusted to a constant day of 
lactation. 
* P<.05. 
** P<.01. 
·.' -',!•;---
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Data for parity.3 is summarized in table 7. Gestation 
treatments did not affect sow weights or weight changes during 
gestation and lactation. Gestation and lactation backfat 
changes also were not significantly different; however, the 9 
Meal sows remained fatter (P<.Ol) than the 6 Meal group at 110 
days of gestation and weaning. The 6 Meal sows consumed 60.1 
lbs more (P<.01) feed during lactation than the 9 Meal sow 
group. Number of pigs, litter weight and average pig weights at 
birth and weaning were not significantly different due to gesta-
tion treatment. Pig numbers at ~irth were numerically different 
between treatments; however, there was a large variation within 
treatments and the difference did not approach level of 
significance. 
Data for parity 4 is summarized in table 8. Sow weights 
and weight changes were not statistically different between 
gestation treatments. There was however, a trend for the 9 Meal 
sows to be heavier at 110 days of gestation and gain more weight 
during gestation. The 6 Meal sows numerically gained 10.1 lbs 
more during lactation. The 9 Meal sows were more (P<.05) highly 
conditioned during gestation but were not statistically differ-
ent at weaning. However, 9 Meal sows tended to be still higher 
conditioned. Feed consumption during lactation was not signifi-
cantly affected by gestation treatment. Pig data parameters at 
birth and weaning were not affected by gestation treatments. 
Data for all four parities combined is summariz~d in table 
9. Sows were bred at similar weights but by 110 d~ys of gesta-
tion the 9 Meal sow.s were significantly heavier than the 6 Meal 
sows. Although at each parity 110 day weights were not statis-
tically different the trend was for the 9 Meal sows to be 
heavier; when· parities were combined there was a significant 
difference. There was also a significant difference in post-
farrowing sow weights. The post-farrowing weight difference is 
due to the 9 Meal sows being heavier (P<.01) at 110 days of 
gestation. The weight change from 110 days of gestation to 
post-farrowing is mainly the parturation weight loss. Each 
individual parity post-farrowing weights were not statistically 
different; however, numerically the 9 Meal sows were heavier and 
when all parities were combined the gestation treatments had 
altered post-farrowing weights. Sows were weaned at similar 
weights. The 6 Meal sows gained the weight differe~ce during 
lactation. The weight increase can be attributed to the 6 Meal 
sows consuming more (P<.01) feed during lactation .. Although the 
6 Meal sows consumed 48.9 lbs more feed driring lact~tion, they 
consumed 171.1 lbs .less feed per parity including both gestation 
and lactation feed consumption. Backfat measurements remained 
significantly greater for the 9 Meal sows at 110 days· of gesta-
ticin and weaning. The 6 Meal sows farrowed 10.4 pigs live per 
litter averaging 3.01 lb and similarly the 9 Meal sows farrowed 
10.5 pigs live per litter averaging 3.15 lb. The number of pigs 
weaned was 8.3 and 8.7 averaging 14.5 and 14.56 lb for 6 :Meal 
sows and 9 Meal sows, respectively. 
so 
Table 7. Parity 3 Sow and Pig Production Data 
g~~1~1iQ~ !r~~1m~~1 
6.0 Meal 9.0 Meal 
--------------------~----------~--------------------------------
No. of sows 
Gestation weights: 
Breeding, lb 
110-day, lb* 
Gestation weight gain, lb * 
Lactation Weights: 
Post-farrowing, lb 
Weaning, lb a 
Lactation weight change, lb** 
Gestation backfats: 
Weaning (parity 2), in. a** 
110-day, in. ** 
Gestation backfat change, in. ** 
Lactation backfats: 
Weaning, in. a ** 
Lactation backfat change, in. 
Total lactation 
Feed consumptiona** 
No. of litters 
No. born alive/litter 
No. of stillbirths/litter 
No. of mummies/litter 
Total litter birth wt.~ lb 
Avg pig birth wt., lb 
No. alive at weaning/litter 
Total litter weaning wt., lba 
Avg pig weaning wt., lba 
a 
17 
351. 3 
434.7 
·83.4 
406.3 
428.3 
22.0 
.80 
.76 
- .04 
.83 
.07 
409.2 
~!g 
17 
10.4 
.59 
.00 
30.1 
2.95 
7.3 
124.7 
15.1 
Q~~~ 
16 
358.8 
440.7 
81. 8 
411. 0 
417.1 
6.1 
1. 04 
.98 
- .06 
.98 
.00 
349.1 
16 
10.8 
.13 
.00 
33.2 
3.15 
8.8 
135.3 
15.9 
Weights and backfat are adjusted to a constant day of 
lactation. 
* P<.05. 
** P<.01. 
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Table 8. Parity 4 Sow and Pig Production Data 
No. of sows 
Gestation weights: 
Breeding, lb 
110-day, lb* 
Gestation weight gain, lb 
Lactation Weights: 
Post-farrowing, lb 
Weaning, lba 
Lactation weight change, lb** 
Gestation backfats: 
Weaning (parity 3), in.a* 
110-day, in. ** 
Gestation backfat change, in. 
Lactation backfats: 
W 
• • a ean1ng, in. 
Lactation backfat change, in. 
Total lactation 
Feed consumption a 
No. of litters 
No. born aliv~/litter 
No. of stillbirths/litter 
No. of mummies/litter 
Total litter birth wt., lb 
Avg pig birth wt., lb 
No. alive at weaning/litter 
Total litter weaning wt., Iba 
Avg pig weaning wt., Iba 
a 
g~~!~!!Q~ !~~~!m~~! 
6.0 Meal 9.0 Meal 
§Q~ !!~!~ 
11 11 
377.3 374.4 
467.3 497.3 
90.0 122.9 
427.0 454.9 
445.3 463.1 
lB.3 B.2 
.Bl .95 
.B5 1. 02 
- .07 - .14 
.7B .BB 
.07 .14 
456.1 426.6 
~!g n!!t!! 
11 11 
10.5 10.8 
L36 .63 
.08 .07 
32.4 34.0 
3.07 3.20 
8.9 9.2 
139.8 142.8 
16.18 15.79 
Weights and backfat are adjusted to a constant day of 
lactation. 
* P<. 05. 
** P<. 01. 
52 
Table 9. Combined Parities Sow and Pig Production Data 
No, of farrowings 
Gestation weights: 
Breeding, lb 
110-day, lb** 
Lactation Weights: 
Post-farrowing, lb* 
Weaning, Iba 
Gestation backfats: 
110-day, in. ** 
Lactation backfats: 
Weaning, in. a ** 
Total lactation 
Feed consumptiona** 
No. of litters 
No. born alive/litter 
No. of stillbirths/litter 
No. of mummies/litter 
Total litter birth wt., lb 
Avg pig birth wt., lb 
No. alive at weaning/litter 
Total litter weaning wt., Iba 
Avg pig weaning wt., Iba 
a 
g~~!~!!Q~ ~t~~!~~~! 
6.0 Meal 9.0 Meal 
§Q~ !!!!!~ 
83 81 
364.6 367.3 
420.8 440.3 
385.3 399.8 
395.5 400.5 
. 93 .97 
.BO .96 
389.2 340.3 
pJ:g !J!!.!:~ 
83 81 
10.4 10.5 
.61 .58 
.04 .04 
30.9 32.7 
3.01 3.15 
8.3 8.7 
126.9 125.8 
14.50 14.56 
Weights and backfat are adjusted to a constant day of 
lactation. 
* P<.05. 
** P<. 01. 
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Gestation energy treatments altered sow gestation and 
lactation weights and backfat measurements but there was no 
advantage in pig performance due to feeding 4.1 or 6.1 lb during 
gestation. 
Days to return to estrus for all four parities and combined 
parities are shown in table 10. Gestation treatment did not 
significantly affect days to return to estrus post-weaning for 
any parity or combined parities. Days to return to estrus for 
parity -Orie were extended in comparison to parities two, three 
and four due to the TGE effect on herd two sows. 
Table 11 shows the ~easons the sows were removed from the 
experiment and at what point they were removed. Gestation 
treatment did not seem to affect the reason or time' the sows 
were taken out of the experiment. The 6 Meal treatment had 21 
sows eliminated due to failure to return to estrus (7), failure 
to conceive (12) and two were lost due to being placed in the 
incorrect treatment post-breeding. Twenty-one 9 Meal treatment 
sows were removed from the experiment due. to failure to return 
to estrus (6), failure to conceive (13), one died and one was 
lame when she came into the barn at 110 days of gestation. The 
lame sow farrowed and lactated successfully, however, was not 
able to be bred due to unsoundness. 
Table 10. · Days to Return to Estru~ Post-weaning 
(Parity 1, 2, 3 and combined) 
Gestation Treatment 
Parity 6.0 Meal 9.0 Meal 
1 9.4 9.6 
2 5.0 5.5 
3 5.4 5.3 
4 6.0 6.2 
Combined 6.4 6.7 
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Table 11. Reasons for Leaving the Experiment 
-----------------------~----------------------------------------
Gestation 
Treat-
ment 
Failed 
to return 
to estrus 
Failed to 
conceive 
Died a 
Lame 
Othe~b 
Treatment 
Totals 
Parity 1-2 Parity 2-3 Parity 3-4 Combined . 
6 Meal 9 Meal 6 Meal 9 Meal 6 Meal 9 Meal 6 Meal 9 Meal 
3 4 1 1 3 1 .7 6 
6 6 4 3 2 4 12 13 
1 1. 
1 1 
1 1 2 
9. 10 6 6 6 5 21 21 
-----------------------------------------------------------~----
a 
Death was not due to treatment. 
b 
Sows were placed into the incorrect treatment group after 
breeding. 
Sixty-four Large White x Landrace sows were alloted to two 
gestation treatments of 6 and 9 Meal of ME daily. The .sows were 
maintained in the study on their respective treatments for four 
consecutive farrowings if they farrowed successfully, rebred and 
conceived post-weaning. Gestation energy altered sow gestation 
and lactation weights and backfat measurements but did not alter 
litter performance, days to return to estrus or the time and 
reason a sow was removed from the study. Based on these 
results, the current NRC energy recommendation is adequate fo~ 
productive Large White, Landrace F females. 
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NUTRIENT ANALYSIS OF SOUTH DAKOTA SWINE FEEDS 
C. Ross Hamilton 
Department of Animal and Range Sciences 
SWINE 85-13 
Current economical conditions-have forced swine producers 
to utilize available resources efficiently to reduce production 
cost. A major portion of the production cost in most swine 
enterprises may be attributed to obtaining, handling and 
processing feeds. .Grains are utilized as a source of dietary 
energy and constitute a major portion of swine diets. Thus, the 
practice ~f evaluating all feed grains available in a given 
geographic area to determine the grains providing the most 
economical gains other than feeding only those grains raised by 
the individual producer is expected to increase.. Producers must 
und~rstand how grains differ in their nutritional and physical 
characteristics and have an appreciation for nutritional prin-
ciples to utilize grains other than corn economically. The 
survey study reported herein was conducted to better understand 
the feed handling, mixing and nutritional practices used by 
South Dakota swine producers. From these results, more useful 
educational p~ograms in swine n~trition management may be 
developed. 
(Key Words: Feed Analysis, On-farm Mixing, Calcium, Phosphorus, 
Protein.) 
Survey forms were provided to field representatives for 
member firms of the Dakota Feed Manufacturers Association. A 
survey form accompanied each feed sample as it was submitted to 
the respective feed manufacturer for laboratory analysis. 
Information requested for each sample included ingredients used, 
growth stage of pigs to receive diet, type of mixing facilities, 
mixing time, if scales were used to weigh ingr~dients and target 
values for protein, calcium and phosphorus. Each laboratory was 
requested to provide the a~alyzed values.for protein, calcium 
~nd phosphorus. Analyzed and target values for lysine were not 
requested because of the cost and variations in assay techniques 
used in the various labs involved in the study. 
1 
Appreciation is expressed to members of the Dakota Feed 
Manufacturers Association for their cooperation in obtaining and 
analyzing feed samples. 
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Data collected from the study were summarized to determine 
averages and ranges usin~ analyzed ~alues for the nutrients. 
Target and analyzed nutrient levels were correlated to estimate 
formulation accuracy. 
Twenty-four ~urvey forms were returned in the study. While 
the data obtained is both useful and· interesting, the small 
number of observations limits application of any conclusions for 
the swine industry in South Dakota. 
Analyzed protein, calcium and phosphorus values were 
averaged within the appropriate swine production class. Those 
nutrient averages and ranges are summarized in table 1. Average 
protein levels were similar to current recommendations. It 
should be poi~ted out that protein levels for grower and 
finisher diets were about the same probably because of the large 
variation in protein levels for the grower diets. A portion of 
the variation observed for protein levels in all of the diets 
may be attributed to the different feed grains used. Barley, 
corn, wheat, oats and milo were used individually or in combina-
tion in the diets sampled. When properly formulated to supply 
·the recommended level of lysine, the dietary protein· content 
would be expected to vary as different grains are used. Thus, 
_protein may not be an appropriate indicator of feed mixing 
·practices except when a constant grain is used. Comparison 
.,;between· the target or expected protein level and the analyzed 
· value .produced a correlation coefficient of .69. 
Average calcium levels for the finisher and sow diet 
samples approxi~ated currerit . reco~mendations. However, the 
average calcium levels for the grower (.90%) and starter (1.24%) 
_diet samples exceeded current recommendations of .65% and .70%, 
respectively. Target and analyzed levels of calcium were not 
consistent (r=.52). Average phosphorus levels corresponded with 
recommended levels more closely except for the starter diet. 
samples which averaged .82% compared to the .6% recommended. 
The relationship between target and actual phosphorus levels was 
simflar to that observed for calcium (r=.53). Average calcium 
to phosphorus ratios for the finisher, grower, starter and sow 
diet~ were·l.36:1, 1.5:1, 1.51:1 and 1.43:1, respectively. The 
ratiris were all within an acceptable range. 
The range in calcium a·nd phosphorus levels for the samples 
analyzed.seemed extreme. Some diets apparently continued little 
·.or no supplemental calcium or p~osphorus. Cal~ium levels in most 
traditional swine feeds are low and supplemental calcium is 
necessary. to support normal growth and production. A large 
portion of the · phosphorus content in grains and other plant 
product~· is not available to the pig. As a result, at least 30% 
·of the ~(gs phosphorus requir~ment should be from an inorganic 
source.. When diets are formulated on a least cost basis, maxi-
. mum levels of calcium supplements may be added due to their low 
. ,'., :· 57 . 
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Table 1. Nutrient Coptent of Producer Mixed Sample:_ 
Production No. of Qryg~ 2rQ!~!~L ~ Q~!£!Y!!h ~ fbQ~2!rnrY~L ~ 
status samples average range average range average range 
---~-----~-----~--------~~------~----~--~-----------~------------------~~----------
Finisher b 
120 to 220 lb 5 15.2±.58 14.0-16.4 .79±.12 . 48-1. 05 .58±.09 .36-.79 
Grower 
40 to 120 lb 7 15.4±.92 12.3-19.3 .90±.2 .19-1.68 .60±.08 .32-.86 
Starter 
20 to 40 lb 6 17.6+.49 16.5-19.9 1.24±.16 .77-1.78 .82±.07 .63-1.03 
Sows 7 14.3+.93 10.0-16.6 .99+.20 . 25-1. 53 .69±.09 .29- .97 
-----------------------------------------------------------------------------------
a 
Nutrient analyses conducted by commercial analytical laboratories in the feed 
industry. 
b 
Mean + standard error for the number of observations 
indicated. 
cost. However, phosphorus supplements are expensive and the 
minimum level of phosphorus supplementation may be expected. 
Most commercial feed manufacturers have sufficient quality con-
trol· measures ·such that calcium and phosphorus levels stay 
within certain ranges. A more likely explanation for the 
~xtreme range~ observed in this study may be related to mixing 
practices. Failure to add supplements according to directions, 
adding extra amounts of •ome supplements or adding grains having 
a different density-ori a volume rather than weight basis may 
affect the nutrient content of the final mix. Further variation 
may be attributed to time that ingredients are allowed to mix. 
Mixing times varied from 5 to 30 minutes for portable and sta-
tionary vertical mixers. Inadequate mixing does not allow for 
proper ingredient distribution while excessive mixing results in 
segregation of certain ingredients. Samples collected from 
feeds th~t were inadequately mixed w6uld be expected to have 
extremely low or high nutrient levels, depending upon the frac-
tion sampled. Producers·should follow the manufacturers guide-
lines for mixing time for their particular mixer. 
About 50% of the samples obtained were mixed with portable 
mixers, while 33% used meter-type mills and 12% utilized vert-
ical stationary mills. Scales were used to weigh ingredients 
for only 8% of the diets sampled. Considering the variation in 
grains that were used, differences in density of the grain could 
produce inaccurate formulations when ingredients are added by 
.. volume rather than by weight. Volu.metric mixers and meter-type 
, . feed- mills- should be_ routinely calibrated to prevent mixing 
errors. A more in-d'epth study is needed to further inve_stigate 
the· -'sources of, variation' indicated here and to determine the 
appropriate educational program needed to increase producer 
awareness. 
. . 
A survey was conducted utilizing feed samples submitted to 
feed manufacturers for nutrient analysis. Average protein 
levels for the 24 samples surveyed approximated current 
recommended_ ·levels. •dalcium and phosphorus levels were 
extremely· variable between samples and relative to current 
rec~mmendations. Use of a ~ide variation of grains, infrequent 
use of _ scales to· weigh ingredi~nts and variable mixing times 
were sugg~sted as sources of variation in the analyzed results. 
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A NEW PRICING ALTERNATIVE FOR HOG 
PRODUCERS -- OPTIONS 
Gene E. Murra 
Extension Economist, Livestock Marketing 
SWINE 85-14 
Hog producers have four basic methods which they can use to 
price their hogs -- the cash market, contracting for future 
delivery, the futures market and the options market. Although 
the principal objective of this presentation is to discuss the 
options market, the other pricing alternatives are' discussed 
briefly so that comparisons can be made. 
Most producers are familiar with the cash market. That is 
the method they use most often. Essentially, a price is not 
determined for the producer's hogs until the "go to market". 
Most producers do "expect" certain price levels to be prevelant 
when they market their hogs, but when the cash method is used 
there are no guarantees. The producer is a price taker. The 
only decisions are when to market and which market outlet to 
use. 
The cash market is used most by hog producers because they 
are familiar with it. Also, it is easier to use and requires 
fewer decisions. It is the method under which the producer 
maintains the greatest degree of price risk. 
Of the four methods noted, this pricing techniq~e is second 
to the cash method in frequency of use. However, it is a very 
·distant second. Essentially, this pricing technique involves 
the use of a written contract between the seller (producer) and 
the buyer. The contract involves not only price but a system 
whereby premiums can be added or discounts can be deducted from 
the iriit~al price, quality factors, quantity factors and any 
other considerations deemed. import~nt. In this method of 
pricing, price is determined when the contract is made. Actual 
·delivery of the hogs of the quality and quantity described in 
the contract occurs at a later date, also specified in the 
contract. 
Most contract prices used in this pricing method are based 
upon the futures market. For example, if a producer decided 
today that he wanted to make a contract to deliver hogs in 
February, the contract price likely would be the February 
futures prices for hogs minus a set amount, such as $3.00 or 
·.' 
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$4.00 per hundredweight. The details for a premium above that 
price, or a discount from it, would be outlined in the contract. 
This ·method is fairly easy to use and has gained some 
acceptance among producers. Price risk is shifted from the 
producer to the buyer. However, the producer must accept the 
price as agreed upon ~-there is no o~poitunity to accept a 
_higher price than the agreed upon price if actual cash prices 
are higher at the time th~ hogs are delivered. 
This method of pricing generally yields a lower net price 
to the ·producer than do the other forward pricing methods. 
However, there are no margin calls and a broker is not needed. 
The main participants in the contract are the buyer and seller. 
Most producers have hear~ about the futures market, very. 
few use it, and many would rather see. it eliminated. This 
pricing method is a little more complicated than the first two 
methods discussed. Essentially, it involves the pricing of a 
commodity now with actual delivery of the product at a later 
date. The main difference.from a forward contract is in the 
delivery process. In a forward contract, delivery of the pro-
duct is expected. In a futures contract, delivery is possible 
but not. expected. Prior to the delivery date, the seller buys 
back his contract, thereby relieving him of the responsibility 
to deliver. That repurchase generally occurs close to the time 
the hogs are sold on the cash market. However, the repurchase 
can. be made at any time prior to· the ·expiration of the contract. 
A quick example may show the.mechanics. In the example, the 
basis is assumed to be zero~ 
Cash Market 
Oct 20 Buy 50# feeder pigs--$40 
Oct 20- Feed pigs--Cost. $70 
Feb 15 · 
Feb 15 Sell bogs--$40 
Futures Market 
Sell a Feb. futures--$50 
Ho~d futures contiact 
Buy Feb. futures contract--
.$40 
In the above example, the total cost of producing. a 250 
pound hog is $110, or $44.00 per hundredweight. If the cash 
price was only $40, there would have been a ·$4 loss on the cash 
side. But, the futures market showed ~ net gain of $10 (sell 
for $50 and buy for $40). If one add~ the -$10 futures market 
·gain to th~ $40 cash price; the ·total price is $50, or a net of 
· $& per hundredweight. In this case the futures market added to 
returns from the cash side becau•e prices went down. If prices 
had gon~ higher, say $60, the returns fiom the cash side would 
hav.e- been reduced by "losses" on' .the futures side. The net 
result, however, would still have .been a $50 price~ 
··=:_ 
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Producers do not make extensive use of the futures market 
for several reasons--they don't understand it, they don't trust 
it, or it doesn't fit their situation. Prise risk is.shifted to 
someone else, usually a speculator. However, the producer can-
not take advantage of higher prices, should they occur. There-
fore, this tool offers price protection if prices drop but not 
the ability to benefit if prices go higher. 
The net price to the producer generally 
forward contract price. However, there is 
requirement and more may be required. Also, 
used and that involves a commission charge. 
is higher than the 
an initial margin 
a broker must be 
This pricing alternative is the newest and probably least 
used of those available to hog producers. The program was 
initiated in mid-1985 has met with. limited success. This alter-
native has been compared to an insurance policy--you pay a 
charge (premium) for piice protection and use that protection 
only if circumstances.warrant using it. 
There are several basic defihitions or concepts which must 
be understood before a producer should even consider using the 
options market. 
Options defined -- The RIGHT to buy or sell a futures contract 
at a specific price on or before an expiration date. 
Call option -- Right to BUY a Futures Contract. The Call Buyer 
pays the premium and has ~he right to exercise. The Call 
Seller collects the premium and has an obligation if the 
call is ~xercised. 
Put option -- Right to SELL a Futures Contract. A Put 
pays the premium and the right to exercise. A Put 
collects the premium and has an obl~gation if the 
exercised. 
Buyer 
Seller 
put is 
Strike price Price at which the Option Holder may buy or 
sell the underlying Futures Contract. This price is set by 
the exchange 
Premiu~ -- Price of an Opti~n. This is negotiated by. the buyer 
and seller.· Major factors affecting the premium are 1) 
volatility of futures prices, 2} strike price compared to 
futures price, 3) -time, 4) market expectations, and 5) 
interest rates. 
The concept of options seems confusing to those who have 
not used it. A producer who wants to use the options for hogs 
can use either of ~wo basic strategies: (a) buy a·put option or 
(b) sell a call option. Each strategy will be discussed 
briefly. A short discussion of the comparison of using options 
and futures will conclude this presentation. 
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!!!:!l".!!!g a E!:!~ QE~!Q!! -- In this strategy (buying a put); the 
buyer (or producer) really is-paying a premium for. the ~ight 
(not obliga~ion) to ~ell a hog futures ~ontract. Since it is 
not an obligation, there are no margin calls~ The only costs 
in~olved· are the initial premium and a broke~'s commissidn 
(generally in the $50 to $100 range pei contract)·. 
In this alternative, the buye~ has unli~ited upside price 
potential and also sets a floor price . for his hogs. The 
procedrire used to compute the minimum expected net price is as 
follows: 
Strike Price - Premium ~ B~sis = Minimu~ expected Net Price 
This means thaf basis, the same basis nsed ·in the futures 
market, is critical in arriving at a final expected price. 
An example·· of this strategy might best illustrate what 
happens under various price changes. In the example, the basis 
is assumed to be $1.00, the ~remium is assumed to be $3.00 and 
the strike price is assumed to be $50.00 ·(all on a hundredweight 
basis). Therefore, the ex~ected mini~um price is $46 ($50-$3-
$1). Also, assume it is now October 15 and the hogs will be. 
ready for market in February. That means the· initial acti~n 
would .be to b~y a li~e hog February option in Oct6ber. at a 
strike price of $50 and the cost of the option (premium) would 
be $3~00. The results of the action are shown in the table 
below. under. various assumption,s about hog prices. in February; 
Cash Hog 
Prices In 
February 
---------
$60 Sell hogs 
$55 Sell ·hogs 
$50 Sell hogs 
$45• Sell hogs 
$40 Sell hogs 
... . ·' 
, . . -.. 
'' 
Action 
------
and not exercise option 
and not exercise option. 
and not exercise option 
and offset opt ion-gather· 
and off set option'-gather 
.. 
in $5 
in $10 
'"· ' .·· .. 
Net Price 
$60-3-1 = $56 
$55--3-1 = $51 
$50-3-1 = $46 
$45-:-3-1 +5° ~ $46 
$40-3'-1+10 = $46 
The example is used t~ illristrate th~t the producer has aet 
a floor for his hogs through the use of options but "that the 
producer also cari take advantage o~ higher prices ~hould. they 
occur. That was not possibl~ i·n 'the. :fut11re inarket. 
In the above example, the original premium.~s forfeited if 
prices move higher or stay. at· the strike price level.· .If cash 
prices ~ove lower~ the producer: ban ~ather ·in money by 
offsetting his ·option. In .. this.case, orig.inally a $50 put.· 
option was· purchased for $3. When cash price 'is only $45, the 
option has a value of '$5 ($50 - $45) .. Ir_ the cash price"is only . 
.. $40, the $50 put option has a valrie of .10. . .. 
. ' ' 
· ~~!!!!!g . ~ Q~!! QE:tiQ!!.--Another option °fo~ the producer ·is to 
sell ·a-hog call option for February. As~uming the valries are 
the' same as in the previous example, .the seller (or producer), 
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gathers .in a premium .($3).for the obligation (not th~ right) to 
fulfill the rights of .the buyer should that buyer· choose to 
· ~xer~is~ his option. The buyer's ~ights .in this ~ase are to buy 
a future's contract at the strike price of $50. The buyer paid 
the $3 premium which the; seller received ... If the b:uyer exer-
cises his option, the seller (or producer) must eit~er ~ell a 
contract to the buyer for $50, or take offsetting ac.tion (buy a 
c.all), and that may invo1ve addi.tional expenditures. . 
Th~ seller of any option (put or call) does n~t pay a 
·premium. Rathe~, the seller gathers in the premium. However, 
the seller may have to. pay margin money if the · "market moves 
.against him". The seller has limited upside price potential and 
has unlimited risk. The seller does, however, generate addi-
tion al income from. the premium received. If nothing .happens, 
the seller pockets.the premium. 
A. table similiar to. the one used for buying a put can be 
used i~ illustrate the results of a higher, lower ~r tinchanged 
pric~. · The assumptions used are the same as for the previous 
strategy-~the strike price is $50, the basis is $1 ~nd the 
initial premium is $3. 
Cash Hog 
Prices In 
February 
$60 
$55 
$50 
$45 
$40 
Sell hogs 
Sell hogs 
Sell hogs 
Sell hogs 
Sell hogs 
Action 
------
and pay to offset 
and pay to offset 
and keep premium. 
and keep premium 
and keep premium 
.· Ne:t .Pric~ 
---------. 
option $60+3.-1..:.10 =-$52 
option $55+3-1-5 ="$52 
$50+3·-r = $52 
$45+3.-l -· $47 
$40+3.-l = $42 
A quick comparison of the two strategies points out the 
following. 
(1) If prices move sharply higher or lower than the. orig-
inal strike pri~e, buying a put ~ill result in a higher ~et 
price. 
(2) If prices don't deviate significantly from. the strike. 
price, selling a cal 1 opt ion wi 11 result in a higher .net price. 
; 
There is no one ~trategy which res~lts in the highest net 
price at all times. in fact, the knowledg~ of which ~trategy is 
best is known only after the fact .. ·That, however, .do:es not. mean 
that producers merely must take their chan6es and h~pe they pick 
the best strategy. ·A great deal depends o~ the producer's go~ls 
and objectives. · · 
. . 
For producers who are ris~ seekers arid have n6 r~al pr-0blem 
maintaining all of their ·own price risk, the cash ma:rket likely 
~ill suit them best. ·As noted earlier, it is the easiest t'o use 
' ~ -· -
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and requires little or no knowledge of the other alternatives 
which could be used. 
The other alternatives -~ forward contracting, ftittires 
market and options -- all pr6vide a floor to prices. However, 
both the forward pricing techniques and the futures market also 
.provide a ceiling. Only the options market (buying a put), also 
provides upward price potentials. 
In general, when the futures price is significantly higher 
than the original strike price at ~xpiration of the option, 
having bought a put would have resulted in the highest net 
price. When the futures price is approximately equal to the 
original strike price at expiration of the option, having sold a 
call would have resulted in the highest net price. When the 
futures price is significantly lower than the original strike 
price at expiration of the option, selling a futures contract 
would have resulted in the highest net price. 
If the above discussion seems unclear, or if you feel you 
need more exposure before using the options market (or even the 
futures market or forward contracting), you probably are in the 
majority. The forward pricing alternatives are more complicated 
than the cash market. More knowledge and work are required. 
Generally, however, the rewards ~re worth it. · 
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NEBRASKA'S MOF AND SOLAR HEATED FARROWING HOUSES 
by 
. Gerald R. Bodman, P.E. 
Extension Agricultural Engineer--Livestock Systems 
University of Nebraska - Lincoln 
Successful operation of multiple Nebraska solar-heated modified-open-front (MOF) 
nursery/grower buildings led two producers to investigate use of the monoslope 
Nebraska MOF style building for farrowing. (The first Nebraska solar-heated MOF 
nursery/grower unit has been in continuous operation since October 1979.) Both 
units began operation in August 1984. 
Installation No. 1 
This unit is located on the farm of Sid and Tim Burkey, Dorchester, NE. The 14-
sow facility features elevated crates with woven wire floors. An undercrate 
fresh water flush system is used for manure removal. Non-mechanical ventilation 
is used throughout the year. A combination manual-mechanical (thermostat 
control) system is used to adjust ventilation panel openings. Heat is provided 
by an unvented heater positioned at one end. Sows are weaned away from the pigs 
at 3-3 1/2 weeks of age. Pigs are moved to the nursery at 4-4 1/2 weeks of age. 
Initially, creep heat was provided by a 250-watt (w) heat lamp (one per crate) 
equipped with a reflector. The deficiencies of that system quickly become 
evident. After trying several alternative hover designs, creep boxes were 
constructed. These units measure 7 ft. x 18 in. x 24 in. high and are centered 
between crates in alternate creep areas. A partition at mid length divides the 
creep box into two smaller boxes--one for each crate. Pig access is provided by 
one 8 i~. wide x 10 in. high opening per unit. A 2· ft. length of each top is 
hinged to facilitate observation of and access to pigs. The original heat lamps 
have been replaced. with 125-w heat lamps for the first week, 100-w light bulbs 
the second week and 60-w bulbs the third week, significantly reducing electrical 
energy useage. Drip coolers are used in warm weather for improved sow comfort. 
Meters to monitor electrical and propane useage were not installed until Fall 
1984. A kWh meter was installed Novemb~r 1, 1984 and measures all electrical 
inputs to the building including lights in the farrowing and adjoining 
breeding/gestation unit and an air compressor to operate the ventilation panels. 
A total of 4340 kWh were used from the date of installation through September 
10, 1985, 25% of which is estimated to be close to lights and air compressor 
operation. A propane meter was installed on the tank on November 5, 1984. A 
·total of 141.3 gallons of propane were used from that date through September 10, 
1985. 
Prepared for presentation and distribution at South Dakota State University 
Swine Day, November 21, 1985. 
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With electricity at 7t/kWh and propane at 65i/gal. the result is a total cost of 
$392.82 for approximately ten months operation, including lights and air 
compressor. This compares with expenditures of over $900 to heat this 
producer's conventional 14-sow farrowing house during the same period. Data are 
not available regarding electrical energy use in the mechanically ventilated 
conventional unit. Precice construction costs are not available because of the 
combination farrowing and breeding/gestation unit but our best estimate is $1200 
to $1300 per sow space. · 
Analysis of pig performance data is not complete. However, 21-day.weights are 
approximately 5% higher than in the conventional farrowing house while mortality 
is about 5% lower. Both measures of performance improved after installation of 
the creep boxes. Pig weight at 21 days is ·typically 12-14 lbs. 
Installation No. 2 
This installation is on the farm of Art and Doug Paus, Fairfield, Nebraska. The 
building is divided into two 18-sow rooms, one on either.side of a central 
service room. Sows are housed in 5 ft. x 7 ft. pens with total woven wire 
floors and an under-pen fresh water flush system. In addition to space beneath 
or behind guar_d rails on three sides of the pens, pigs have access to a 5 ft. x 
2 ft. x 30 in. high creep box across the front of each pen. Pig access to the 
creep boxes is provided through two 8 in. x 10 in. openings--one at each end of 
the box or each side.of the sow pen. Slide shutters are used to confine pigs to 
the creep boxes for the first few hours post-farrowing to aid drying without 
chilling and reduce the risk of death by crushing. These same shutters are used 
to confine pigs for treatment. The tops of the creep boxes are removable to 
allow access to pigs. 
Heat in the creep boxes is provided by in-floor solar heated air and by heat 
lamps or light bulbs. The solar system consists of a closed-loop ground-level 
active collector across the front of each room to heat air, insulated PVC pipes 
to convey air from the collector to the floor and from the floor back to the 
collector, and an in-floor distribution system. During construction 2-core 8-
in. concrete blocks were positioned side-by-side below the creep boxes. Block 
cores were aligned to form air passageways. Insulation the full width of the 
creeps was placed beneath the blocks. ·vertical pieces of insulation extend up 
to the bottom of the concrete floor. The blocks were positioned low enough to 
al low installation of a 6 to 7 in. layer of sand over the blocks and below the 
concrete floor. The sand layer provides storage mass to al low carry-over of 
midday heat, helps to moderate floor temperature variations associated with 
collector fan operation, aided in establishing the desired floor level and 
permitted installation of an auxiliary warm water heating system •. Air is moved 
through the solar system by centrifugal fans located in the central service 
area. Each farrowing room is independent with respect to heating system, 
flushing and ventilation. Water for the auxiliary heating system is warmed by 
two 30-gal. hot water heaters. Distribution is through two 3/4-inch · 
polyethylene pipes. Water flow is contra l led by thermostatically control led 
zone valves. 
Ventilation is completely non-mechanical and manually controlled. Continuous 
2-ft. high openable panels along the north wall are opened during warm weather to 
allow airflow across the two rows of pens. A continuous 2 in. slot along the 
top of the south wall serves as an air outlet. Air entrance is through cable 
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·controlled vertically sliding ventilation panels the full length of the south 
wall. An external, bottom-opening, manually controlled curtain is used to 
provide partial shade for the south row of pens during the summer and to reduce 
infiltration on cold windy nights. Drip coolers are used for increased sow 
comfort during hot weather. 
Electrical energy use data are not available. A recor4ing kWh meter was 
installed during Summer 1985. Data will be collected until Spring 1986. A 
propane meter was not installed until January 1985. Propane useage from January 
through September 6, 1985 was 566.6 gallons. At 65l per gallon that represents 
a cost of $368 for nine months operation. An estimated 20 - 25% of that cost is 
believed due to manual operation of the in-floor auxiliary warm water beating 
system because of malfunctioning zone valves.· Construction costs for the 
complete system was $1111 per sow space. 
Pig performance data have not been fully evaluated. However, several pieces of 
data will help to illustrate results to date: pigs weaned per sow -- 9.5 
average; pigs weaned per gilt -- 8.5 average: and pig weight at 21 days -- 12 to 
15 lbs. A number of litters have averaged 15 lbs. at 16 days of age. 
To date, no significant problems have been encountered with either installation. 
A determined need for creep boxes is the only problem with unit No. 1. During 
the summer of 1985 several sows in unit No. 2 acquired a habit of playing with 
the pig nipple waterers. These were a non-shielded design and were positioned 
at the front of the sow pen, below the sow waterer. Some of the sprayed water 
entered the creep box and led to pigs dunging in the creeps. This problem was 
remedied by replacing the nipples with a shielded design which allows the sow to 
drink, if she chooses, but prevents playing and random spray patterns. 
Initially, performance of the solar system was being reduced due to air leaks in 
the collector-to-PVC pipe t·ransitions at each end of the collectors. This 
problem was corrected by adding insulation to access panels and additional 
caulking. 
Summary 
Experience over the past year has shown the monoslope MOF to be a viable cost-
effective alternative for use as a farrowing house. ~s with any system design, 
differences in management ability and producer preferences mean systems of this 
design are not for everyone. Reductions in expenditures for external energy 
inputs ·for space heating and/or operation of ventilation equipment and modest 
construction cost savings are among the benefits to be derived. Anima.l 
performance has been equal to or better than performance in many conventional 
farrowing houses. If you're thinking of building, don't overlook the potential 
benefits of solar heat and n_on-mechanical ventilation. They might be your way 
to more profitable pig produ1ction. 
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NON-MECHANICAL VENT.ILATION OF SWINE FACILITIES 
by 
Gerald R. Bodman, P.E. 
Extension Agricultural Engineer--Livestock Systems 
University of Nebraska - Lincoln 
Swine facilities must be ve.ntilated to control heat, moisture, du.st, odors, 
pathogenic organisms and irritating, noxious or.toxic gases. Our goal is to 
provide healthful conditions for animals and personnel and to control 
deterioriation of structural components and equipment. Given the widely varying 
climatic conditions of the central and northern plains states there is.no system 
capable of fully satisfying all desirable aspects of a ventilation system. 
Consequestly, producers must select the system which best fits their management 
abilities and goals with the most acceptable set of compromises. 
Both mechanical (with fans) and non-mechanical (without fans, also called 
natural) ventilation systems are widely used in modern swine installations. Non-
mechanical ventilation (NMV) systems have been used extensively to ventilate 
dairy and beef facilities ·for many years. Increasing installation, operational, 
and maintenance costs and the advent of the modified-open-front (MOF) bu.ilding 
(both gable and monoslope roof designs) for swine production have led to 
increased interest in NMV among swine producers. This paper is intended to set 
forth some of the more important design and operational requireme~ts and 
. techniques of NMV systems in swine installations. Extensive experience during 
the past 20+ years has showp. that NMV systems are very appropriate for swine 
growing/finishing building~. More recently, since 1979, NMV has been shown to 
be a viable option for swine nursery/grower units. Still more recently, since 
1984, NMV has been used to provide ventilation of two MOF farrowing houses in 
Nebraska. The use of NMV systems-in breeding/gestation facilities--especially 
those with individual crates--is still being evaluated but shows much promise. 
In describing ventilation systems which do not require fans, the author prefers 
''non-mechanical ·ventilation" over alternative terms found in the literature 
(natural, gravity, etc.) to help emphasize the importance of design and 
management. Few people would argue that many poorly designed mechanical 
ventilation systems have been installed. Many others have been poorly managed. 
Unfortunately, the same statements apply to non-mechanical ventilation systems. 
Prepared for presentation and distribution at South Dakota State University 
Swine Day, November 21, 1985. 
69 
-2-
BASIC REQUIREMENTS 
The basic purpose of any ventilation system is to replace low quality air with 
fresh high quality air. Poor quality might be the result of contamination by 
any of the items listed in the opening sentence. Too often the effectiveness of 
a ventilation system is judged by air quality in the people zone -- 4 to 5 ft •. 
above floor level. A more accurate assessment of ventilation system performance 
can be achieved by evaluating air quality in the animal zone -- 1 to 3 ft. above 
floor level. 
The ventilation system must allow for variations in airflow as needs change due 
to seasonal climatic variations or animal numbers and size. In all cases the 
ultimate goal is to maintain animal zone conditions in the range of optimum feed 
intake and utilization and to maximize animal· performance. The conditions 
provided must not pre-dispose the animal to stress, poor heal th or secondary 
infections and illnesses. This can be achieved by distributing the air to 
prevent "dead air" spaces without creating drafts. Excessive air velocity 
reduces the effective temperature ("wind· chill" effect). Such air currents are 
considered a "draft" anytime they produce an undesirable side effect or reaction 
in the animal. Hovers are an effective way to allow animals with different 
metabolic rates and reactions to air currents and temperatures seek out 
conditions where they are most comfortable. Healthy comfortable animals perform 
well, are less susceptible to infections from opportunistic organisms and lead 
to maximum profits. 
In designing and managing a ventilation system a basic principle to remember is 
that all ventilation systems require air inlets and air outlets. Except with 
large openings, ·air cannot simultaneously enter and exit through the same 
opening. Recognition of that single fact would eliminate many of the problems 
encountered with installations across the U.S. A second principle is that a 
cold environment with low relative humidity is far more healthful than a warm 
humid environment. 
DESIGN REQUIREMENTS 
While it is not my goal to de-emphasize the importance of total production 
system design, there are basic components of different building styles which are 
necessary to assure manageability of the finished installation. The listing 
which follows can be used as. a basic checklist for design and troubleshoot~ng. 
A. Gable roof building 
1. Roof slope--4:12, east-west orientation 
2. Roof line--insulated; plastic vapor barrier; smooth 
finish (no protruding beams); no ceiling 
3. Ridge open1ng--continuous full length of building; 2 inches of 
opening width per 10 ft. of building width; equipped· with device to 
al low partial closure under adverse weather. Ridge opening should 
never be closed completely. 
70 
-3-
4. Eave openings--continuous full length of building; one eave with 
single row of pens or both eaves with two rows of pens; 1 inch of 
opening height per 10 ft. of building width; equipped with device to 
al low partial closure under adverse weather especially if building is 
on an exposed site. Eaves should never be closed completely. 
5. Sidewall openings--continuous full length both sides; 2 ft. minimum 
clear open height; increase height of panel (or curtain) opening by 
1 ft. for each 10 ft. of building width over 20 ft.; insulated panels 
(with interior curtain for mild weather if desired) on north wa 11; 
insulated panels or double curtain on south wall. 
B. Monoslope "Nebraska" style MOF 
1. Orientation--high side towards south (~20°) 
2. Roof slope--2:12 minimum, 2 1/2:12 preferred; 3:12 for nurseries and 
farrowing 
3. Building "depth"--28 ·ft. preferred; 30 ft. maximum; 24 ft. for 
nursery/grower and farrowing. 
4. Roof line--insulated; plasic vapor barrier; smooth finish; no 
protruding beams for roof slopes less than 2 1/2:12 · 
5. North wal 1--3 inch baffled eave inlet for early spring and late fal 1; 
continuous panels at least 2 ft. clear opening for summer 
6. South wal 1--3 inch baffled air out let at top of wa 11 (be sure 
flashings and fascia do not restrict continuous upward airflow 
pattern); minimum of 4 ft. clear opening for summer; with top opening 
curtain, provide air inlets within 32 inches of floor or add 
deflector to direct incoming air down towards dunging area; with 
bottom opening curtain start opening within 32 inches of floor level. 
7 •. Controls--provide separate controls on south wall ventilation panels or 
curtains for growing and finishing parts of building 
8. Partitions--provide partition from north wall out to gutter or slats between 
growing and finishing units. If either resultant section is less 
than 40 ft. in length, provide openable panels in partition to reduce 
ventilation problems in pens adjacent to partition during war~ 
weather. 
SUMMARY 
Good design will allow an energy effecient non-mechanical ventilation to be used 
in buildings for any phase of swine production. Good design also results in an 
easily managed system capable of providing healthful conditions for the pigs 
year-round. Good management means healthy pigs, efficient production and 
improved profits. 
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